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CHAPTER I 
INTRODUCTION 
Introduction 
In the past two decades there has been considerable in-
terest in children who have some sort of central nervous sys-
tem impairment. This has led to a great deal of psychological 
and educational research which has concerned itself with both 
diagnostic and therapeutic problems. The characteristics 
associated with these atypical children are varied and many; 
in fact so much so that there is serious question as to whether 
the label "brain-damaged" is helpful to eit~er the psychologist 
or the educator. The lists of characteristics that have ap-
peared in the literature (Beck, 1961) are curiously similar, 
if not identical, to a list that might be drawn up for any 
children who have learning problems in an educational situa-
tion. This leads to a twofold proposition: that the label be 
discarded but that the body or knowledge that has been obtained 
in this area be applied to all children with learning problems, 
disregarding their etiologies. This has been done to a certain 
extent in recent studies by Cruickshank, et al. (1961) and 
Gallagher (1960). Barnett, Ellis and Pryer comment: 
••• there is a growing bod{ of evidence to suggest 
that the term "brain inJury be dropped by educators 
and psychologists. Instead, there would seem to be 
a need for describing individual children and groups 
of children in operational terms involving behavioral 
measures (1960, p. 899). 
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This study does just that; it describes a group of chil-
dren with demonstrated learning problems in terms of behavioral 
measures that have been shown to be important indicators of im-
paired functioning. This description will point out meaning-
ful diagnostic labels that should facilitate the development 
of curricula that are appropriate for children with varied 
learning problems. 
Statement of the Problem 
This study has been designed to answer the following 
general questions: 
What kinds of functional subgroups can be found 
among educable mentally retarded children? 
Can the identification of these subgroups be used 
in curricular planning? 
Is there any relationship between functional charac-
teristics and etiology? 
What are the dimensions of psychometric test be-
havior of educable mentally retarded children? 
More specifically, the following questions are treated 
directly in the course of this investigation: 
What kinds of subject-clusters can be found in a 
randomly selected group of institutionalized edu-
cable mentally retarded children on a battery of 
perceptual-intellectual tests, many of which have 
been used in previous studies of brain-damaged 
children? 
How independent are these subject-clusters? 
Are the subjects of these clusters homogeneous with 
respect to previous studies of brain-damaged and 
non-brain-damaged mentally retarded children? 
What kinds of test-clusters can be found tor this 
group of educable mentally retarded children? 
What ;is: the diagnostic and educational significance 
of these test-clusters? 
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Definitions 
The definitions of terms used in this study will be in 
accord with A MANUAL ON TERMINOLOGY AND CLASSIFICATION, of 
the American Association or Mental Deficiency (1959). The 
levels of mental retardation referred to in that Manual, and 
their respective characteristics, will be used for the general 
classification of retarded children. The four levels listed, 
~· moderate, severe and profound, refer to the degree of 
negative deviation trom expectations in relation to age level, 
with reference to measured intelligence, adaptive behavior and 
social adjustment. In this study, educable will be used inter-
changeably with ~· In line with the general policy of the 
Manual, this study will employ a functional definition rather 
than a rigid psychometric one. Therefore, the Stanford-Binet 
intelligence quotients of subJects vary somewhat from the con-
ventional range. The criteria for selection were chiefly con-
cerned with the fact that the ohild was placed in an educable 
class and that he was functioning satisfactorily there. 
There is considerable contusion in the literature over 
what to call children who have some form of brain damage. In 
various studies they have been referred to as being exogenous, 
brain-injured, perceptually handicapped, and organic. 0 1Conner 
(1958) suggests that inJury is generic to damase, and Strauss 
has expediently eliminated physically handicapped children 
from his exosenous category. It would appear that the pro-
liferation of terminology is symptomatic of the chaos that has 
existed in sample selection and 1n experimental preconceptions. 
3 
4 
Since this study makes no assumptions about what is abnormal 
about the brains of the sample of children being tested (Benoit, 
1959), it is not strictly necessary that any one of these labels 
be accepted. However, 1n reviewing the literature and in com-
paring the results of this study to the relevant literature, 
it is necessary to make some clarification. For convenience, 
O'Conner's general statement will be used: 
Brain damage among Lthe retardegl has come to mean 
not gross pathology but relatively slight damage in 
Lthe mildly retardegl which may have detectable con-
sequences in behavior (O'Conner, 1958, p. 207). 
This points out that a slight insult to the brain may 
have behavioral correlates and, it must be added, if the in-
sult occurs early in the developmental period (in the first 
four or five years of life), there is a likelihood of mental 
retardation. Gallagher (1960) states that if the insult oc-
curs at a l~ter period, generalized intellectual impairment 
is unlikely. 
Confusion in terminology arises out of the findings that 
there are children with signs of brain damage who do not dis-
play the behavior that has been associated with early brain 
damage and that there are children without any signs of brain 
damage who do display such behavior. In order to clarify this 
discrepancy in discussing the literature, the term exosenous 
will be used to refer to the behavior commonly associated with 
brain damage (Beck, 1961) irrespective of whether the existence 
of brain damage has been reasonably ascertained. The phrase 
typical brain-damased child will refer to a brain-damaged 
child who displays exogenous behavior to a statistically 
significant extent. Brain-inJured will be used interchange-
ably with brain-damaged to refer to a child who has received 
an insult, disregarding the kinds of behavior he displays. 
Although the term cluster will be carefully defined in 
Chapter IV, it will be introduced here in order to clarify 
earlier chapters. TWo types of clusters will be discussed in 
this study: subject-clusters and test-clusters. In both cases 
they refer to three or more variables (subjects or tests) that 
group together 1n the multivariate subject-space or test-space. 
The criteria for accepting and rejecting clusters will be dis-
cussed in Chapter IV. The important thing here is the recog-
nition that although the specific numerical criteria for ac-
ceptance are arbitrary, they are logically determined in the 
sense that they depend on the theoretical rationale behind the 
analYsis. FUrthermore, once they are set, the determination of 
whether or not a variable belongs to a given cluster follows 
directly. 
The SChool will refer to the Mansfield State Training 
School, Mansfield Depot, Connecticut. 
FUrther Description and Justification of Study 
This study involves (1) an analysis of a battery of tests 
that has been given to a random sample of the educable retarded 
school age residents of the Mansfield State Training School 
and Hospital and (2) an evaluation of this analysis in terms 
of the advisability of making curriculum changes. Included 
in the battery are tests of intelligence, perception, motor 
abilities, language, memory and learning. Almost all of these 
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tests have been used in studies somewhat similar to this one 
and have, for the most part, been shown to have been more or 
less successful in d1scr1m1nat1ng between supposedly brain-
damaged and non-brain-damaged children. In giving such tests 
to mildly retarded children, this study is designed to further 
analyze the exogenous-endogenous dichotomy developed by Strauss 
and his co-workers in the 1940's (1948,1955) and by many workers 
in the field since. 
fhere are several differences between the approach of 
this study and that of previous ones. The focus of this analy-
sis is on 1ntra-ind1v1dual variability rather than inter-group 
var1ab111ty. Another point of departure is that this study is 
a prototype for an incidence study: The extent and kinds of 
perceptual-intellectual variation in this sample are typical 
of this residential population, probably more or less typical 
of other residential populations and, perhaps, suggestive of 
what might be found in the general population of mildly re-
tarded school age children. As such, this study will be 
useful to educators of the retarded in planning programs and 
in pointing out the presence (or lack) of relatively unitary 
patterns of perceptual-intellectual performance. A third 
difference is the use of a multivariate approach in the analy-
sis of the data. O'Conner has remarked that 111t seems un-
likely that the variety of possible injuries would make it 
probable that any one test or symptom alone would be diag-
nostic" (1958, p. 210). One can go even further and add that 
it is probable that many tests and symptoms will be needed to 
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assess the fruitfulness of the exogenous-endogenous dichotomy. 
This leads to the fourth, and perhaps most important, dif-
ference between this study and previous ones. If many tests 
and symptoms will have to be evaluated, how are they to be 
selected from the kaleidoscope of human behavior? It would 
appear that this selection process must be guided by some 
kind of theoretical framework. Such a framework has been 
largely missing from experimental work in this ~eld. This 
investigation adapts an eclectic framework, utilizing several 
recent theoretical contributions in the psychological litera-
ture. The process of adapting tests in accord with such a 
framework will be further explained in Chapter III. 
Additional Considerations 
7 
In this study some recent findings in the field of clini-
cal psychology have been applied to an analysis of an education-
al situation. Clinical psychologists have, for the most part, 
been interested in an approach which has been characterized 
by a diagnostic concern for extremely exceptional children--
those who fairly obviously and definitely have cortical in-
juries which affect mental functioning. Because of the obvious 
requirement, the samples of children have not been typical of 
the general population of mildly retarded children. 
This poses several problems for the educator (and the 
psychologist): (1) Is this condition of brain damage categori-
cal or is it a continuous type of phenomenon which all chil-
dren suffer from to a greater or lesser extent, but which re-
tarded children suffer from to a greater extent? (2) In either 
case, is there a group of children who are so damaged and 
so functionally homogeneous as to warrant special educational 
programs? And, if so, (3) do they exist in sufficient numbers 
in the general child population of the mildly retarded to 
make such programs practical? 
The available literature does not directly come to grips 
with these questions. The design of this study, on the other 
hand, has been constructed in such a way that the incidence 
problem is closely tied up with the behavioral problems under 
examination. This has been done by selecting a stratified 
random sample of school age, educable retarded children in 
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an institutional setting. An analysis has been made in order 
to determine whether there are clusters of children (subject-
clusters) who are fairly atypical with respect to their per-
formance on a battery of tests which has been shown to have 
been statistically significant discriminators of children with 
rather gross symptoms of minimal brain damage. The three ques-
tions posed above will be treated directly in the analysis or 
the test results of the sample being studied and in the re-
viewing of the literature. 
The existence of clearly defined, relatively independent 
and well populated subject-clusters might suggest that edu-
cators should be looking for curricula which are highly dif-
ferentiated within circumscribed diagnostic regions. This 
would depend, or course, upon the various principles of clus-
ter separation. In order to make inferences as to what these 
principles are, the subjects in each cluster were carefully 
scrutinized: school reports, social service case histories, 
medical reports and psychological reports were examined in 
order to draw inferences about any homogeneity within the 
clusters. These inferences were then evaluated with re-
spect to their educational significance. If, on the other 
hand, there are no well defined clusters, except for those 
that exist in an artificial clinical situation, the question 
of educational significance is trivial. 
In order to fUrther explore the implications of this 
analysis and to determine the dimensionality of the test bat-
tery, an analysis was made of the test-clusters that exist 
for the entire sample. 
An important rationale behind this approach rests on the 
assumption that the effects of brain damage include mental 
and motor dysfUnction which is a continuous phenomenon that 
is very similar to, and often indistinguishable from, the 
effects of the emotional-social deprivation that are generally 
associated with mild mental retardation. It follows from this 
that the effects of brain damage might not be nearly as potent 
as those of deprivation and that these groups might be so en-
meshed that the kind or classification necessary for educa-
tional grouping would be impossible. FUrther, it can be rea-
soned that the repeated appearance of such a clearly defined 
exogenous group has been an artifact of the selection process 
where only children with clear and unambiguous signs of brain 
damage are admitted to the brain-damaged group. W1th this 
kind of selection process, it is not surprising that this 
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group has been shown to have been significantly (statisti-
cally) different from a non-brain-damaged group with matched 
mental and/or chronological ages. On the contrary, it is an 
expected result. Whenever a group of individuals is selected 
in such a way as to force bizarreness in the sample, it can 
be expected that they will show similarly bizarre performance 
on tests that measure various psychological functions. 
Supposedly, these contrived laboratory studies have di-
rected most of their efforts towards finding clinically use-
ful criteria for brain damage. In this they have failed in 
spite (or because) or the raot that their subjects have always· 
been as extreme oases as they could locate. Thus, there have 
always been false positives--subjects who behave in a brain-
damaged fashion but who, apparently, are not; and false nega-
tives--subjects who show neurological and historical signs of 
brain damage but who give negative results on diagnostic tests. 
The fact that groups have been significantly different but 
that individuals in the groups often don't conform to expecta-
tion needs a dynamic explanation. It is the contention of 
this study that this explanation is vital to an understanding 
of the brain-damaged child, if in reality he does exist as a 
separate entity, and that this explanation, tentative as it 
must be because of the restrictions of this study, must come 
from a study of a more meaningful sample or children than has 
heretofore been the case. 
It is true that the sample or institutionalized educable 
retarded children in this study leaves much to be desired. 
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f.he selection process that brought them to the institution 
is a biased imponderable. Therefore, this study must be con-
sidered as essentially an exploration of a new approach, 
utilizing psychometric techniques that have been shown to 
have been useful in obtaining statistically significant dif-
ferences between groups of brain-damaged and non-brain-
damaged children. Since many techniques have been used in 
the search for valid indicators and since the ones used in 
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this study have been used successfully, the likelihood that 
clusters of brain-damaged functioning children will be analyti-
cally isolated is more or less maximized. The further maximi-
zation of this likelihood would involve a study whose dimen-
sions would be far greater than this; this would include the 
expansion of both the subject and test populations. However, 
this exploration will be instructive in pointing out the way 
to further work of a more rigorous, integrated, experimental 
mode. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Introduction 
This chapter will be concerned with a discussion of some 
of the more trenchant problems related to the educational and 
psychological problems associated with that type of mild men-
tal retardation that has been given the label 11brain damage." 
It will be only indirectly concerned with specific studies 
that have compared test performances of brain-damaged and non-
brain-damaged children. These have been covered in detail in 
recent reviews by Beck (1961), Gallagher (1960), Klebanoff, 
Singer and Wilensky (1954), Korman (1960), Meyer (1957), 
0 1Conner (1958), Sarason (1959), Stanley and Beeman (1957) and 
Yates (1954). Beck, Gallagher and Sarason are chiefly con-
cerned with children while the others are concerned with the 
general problem in children and adults. 
The Concept of Brain Damage 
Not only are the findings in the literature on the psy-
chological and educational approaches to brain damage "• •• 
equivocal, inconsistent, and very often contradictory" (Meyer, 
1957, p. 80), but the critical reviews of these findings com-
pound the equivocation. Masland, Sarason and Gladwin's com-
ment that 11 ••• most investigators have been far more inter-
ested in the problem of diagnosis of brain injury than in the 
significance of such a diagnosis for the handling and treatment 
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ot the child" (1958, P• 366), would appear to be the crux of 
the matter. In moat of the experimental studies it is not 
at all clear what the purpose was unless the psychologists 
aspired to outdo the neurologists. As Meyer (1957) has ar-
gued, this kind of an approach is circular and there is no 
resolution of the problem of the great number of false nega-
tives and false positives. He goes on to say that diagnosis 
implies prognosis. Then, in spite of his assertions that 
brain damage is not a unitary entity, that it is only one of 
many factors in the development of the organism, that the 
same kind of lesion does not necessarily produce the same 
kinds of symptoms and that exogenous characteristics can be 
displayed by individuals without brain damage, he concludes 
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his otherwise excellent critique with the questionable proposi-
tion that what is needed is a more acceptable theory to ac-
..... 
count for the abnormal behavior of the brain-damaged so that 
psychologists could finally construct sensitive enough teats 
to separate the brain-damaged from the non-brain-damaged. 
Gallagher (1957) falls into the same trap when at one 
point he correctly observes what has been apparent throughout 
the research in the field; that exogenous characteristics 
sometimes occur in ~ brain-damaged children. But at another 
point he suggests that we need special teaching methods for 
dealing with brain-damaged children with exogenous character-
istics. He never treats the crucial question raised by Mas-
land, Sarason and Gladwin, "To what extent would children 
with no brain injury but with severely disabling learning 
difficulties and/or behavior problems benefit from the kinds 
of programs adapted to the presumably peculiar needs of brain-
injured children" (1958, P• 367)? 
Benoit (1959) claims that the concept of "brain damage 11 
as used in psychological and educational research rests on 
shaky and circular foundations. He remarks that "• •• a se-
riously depressed level of intellectual functioning may well 
be itself a sign of neurological deficit" (p. 564) and, fur-
thermore, that the explicit elimination or the possibility 
ot brain damage because of the lack of signs is quite pre-
sumptuous in the light of the considerable unreliability of 
neurological examinations. O'Conner (1958) and Wbrtis (1956) 
along with Benoit and others seriously contend that the prob-
lem might not be with the lack of theory about brain damage, 
but with the appropriateness of the label itself. An argu-
ment similar to that of Wright (1960) speaks to this point. 
There is an interesting kind or semantic confusion when the 
reference is to a brain-damaged child rather than to a child 
with brain damage. Wit~ regards to the former, the focus is 
on the brain damage; while in the latter, it is on the child. 
This is suggestive of interpersonal considerations that are 
rather crucial to the development of these children no matter 
what their etiology is. 
A factor generally described by Wright (1960) and more 
specifically discussed by Barsch (1961) in an article on 
parental explanations of their brain-damaged children per-
tains to the great amount ot social prejudice that is inte-
grally related to the whole field of mental retardation 
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(Levine, 1961). Mental retardation is clearly a devaluating 
phenomenon not only for parents, but for social scientists 
as well. Dexter (1958) incisively explores the history of 
sociological and psychological research in the field of men-
tal retardation; or rather the reasons for the paucity of 
research in such an apparently fertile field. In a way, the 
concept of the brain-damaged child gave social scientists an 
out, just as it gives parents a respectable label for their 
mentally retarded children. It is indeed curious that such 
perceptive critics as Meyer (1957), Gallagher (1957,1960), 
Yates (1954) and Masland, Sarason and Gladwin (1958) have 
never pointed this out in their searching for a more insight-
ful understanding of the hundreds of contradictory studies 
that have come out in the last two decades. It would appear 
that they have done violence to MYrdal 1s (1944) famous dictum 
that social scientists must explore their own biases at the 
initial phases of their research endeavors. 
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If Barnett, Ellis and Pryer (1960) are on the right track 
in asserting that "· •• there is a growing body of evidence to 
suggest that the term 1brain inJury' be dropped by educators 
and psychologists," then the careful critique of Yates (1954) 
must be given some serious thought. All of his cogent comments 
about the lack of validity of psychological teats of brain 
damage evaporate if the conceptual obJect of the validity is 
null and void. Furthermore, his demand that "the first es-
sential in the construction of tests of brain damage ••• is 
the development of a theory which is exclusive to brain damage" 
(p. 376) is 1n direct contradiction to an ever growing body 
of research on physical disability by Barker and his col-
leagues (1946,1953; Wright, 1960), which maintains that there 
is no psychology of a particular kind of defect or quality; 
that the study of human behavior applies generally to all 
kinds of deviant processes. This is also Benoit's (1959) 
position with respect to Hebbian theory of behavior. It is 
curious that in spite of their apparent recognition of this, 
Cruickshank, et al. (1961) and Gallagher (1960) persist in 
using the hyphenated label "brain-injured" in their titles. 
Cruickshank goes one step further by adding "and hyperactive 
children" as if there were two types to be considered. 
Psychometric Procedures 
The history of the experimental comparisons between the 
brain-damaged and the non-brain-damaged is well portrayed by 
Korman (1960), who says that the invalidation process of diag-
nostic techniques takes about the same time as the publication 
lag in most journals. His suggestions are similar to those of 
Yates (1954): What is needed is more and better tests given to 
larger populations and analyzed by a "massive statistical at-
tack." He never suggests that perhaps the reason for the lack 
of consistent validation might be because of the lack of va-
lidity in the concept instead of the tests. 
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KOrman (1960), O'Conner (1958) and Costa and Vaughn (1960) 
have specifically stated what many other critics have implied; 
that it is unlikely that any one test will provide the dimen-
sionality necessary to adequately diagnose such complex 
symptomology as is found in brain-damaged individuals. w.nat 
is needed, they suggest, is a multivariate approach which can 
include many significant aspects of exogenous performance. 
Several studies have recently employed such an approach but 
the results have been negative. Meyers, et al. (1961) did a 
study in which thirteen tests were administered to one hundred 
six year old mental retardates. They reported that the "some-
times reported 'exogenous-endogenous' differences did not·ap-
pear" (p. 257). Arthur (1958) compared two groups of thirty 
children in the mental age range from five to six on thirteen 
tests and obtained equivocal results. All of the other stud-
ies reviewed used a single variate approach even when several 
tests were administered to the same population. According to 
Stanley and Beeman (1957) no research in the field of mental 
deficiency (at that time) had published a study in which the 
analysis of covariance was used. This is surprising because, 
as these authors say, this type of analysis would be pecu-
liarly appropriate to studies that analyze the differences 
between brain-damaged and non-brain-damaged individuals. It 
is even more surprising that this particular article, or one 
like it, never appeared in any or the journals that tend to 
report this type or study. TWenty-three such studies were 
reviewed and carefully analyzed. These will be commented on 
below. 
17 
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Neurological Criteria 
In the light of what has been written about the tenuous 
nature of neurological criteria with respect to size, loca-
tion and effect (O'Conner, 1958; Sarason, 1959; Halpin, 1958; 
Benoit, 1959), it is difficult to understand how Meyer's 
(1957) proposal that a large brain-damaged group be care-
tully selected according to rigorous neurological criteria 
could be applied to studies of bra~-damaged children. It 
can readily be admitted that if such criteria were available 
such a study would be definitive but this is certainly not 
the case. As O'Conner (1958) and others have said, the only 
real way to ascertain the location, size and exclusiveness of 
a lesion is by autopsy! In spite of Gallagher's (1960) con-
tinued interest in the brain-damaged child, he said (1957) 
several years ago that his study, at that time, should be 
"· •• the last of these attempts to obtain psychological and 
educational characteristics based on vague and oversimplified 
neurological characteristics" (p. 69). 
It would appear that the implications of the dubious na-
ture of the neurological correlates of brain damage have es-
caped most writers in the field. The usual explanation that 
the instruments and techniques of measurement are not precise 
enough begs the question of whether or not process of measure-
ment is Justified by the nature of the phenomena under con-
sideration. More simply, is it in order to measure the re-
lationship between behavior and the quantity and location of 
brain damage in the light of what is known about the 
di~~erential e~~ects o~ lesions? Klebano~~ (1954), Meyer 
(1957), Zuk (1958) and Wbrtis (1956) all point out the ex-
tensive variability that exists. On the other hand, the 
~ew positive results, especially those dealing with inju-
ries to the dominant aide o~ the temporal lobe, would appear 
to be relatively trivial to the general cause-e~~ect picture 
that is prominent throughout the literature. This raises 
the question o~ why an injury to the brain should be so di~­
~erent. ~om an injury to any other part o~ the body? Why 
19 
the concentration on the injury as auch and not on the 1m-
paired ~ctioning? It would appear ~rom the sustained e~­
~ort to establish the existence o~ brain damage that certain 
remedial procedures would then be in order rather than others 
i~ such a diagnosis was not ascertained. But this is not borne 
out by the literature. Success~ therapeutic procedures have 
been established a~ter types o~ mal~ctioning were estab-
lished, not a~ter an unequivocal diagnosis o~ brain damage 
was made (Cruickshank, et al. 1961; Gallagher, 1960; Strauss 
and Kephart, 1955). Thus, it is here maintained that the 
dubious nature o~ neurological diagnosis should not be treat-
ed simply as a technical limitation, but as an important 
theoretical consideration. 
Perhaps the dilemma o~ ambiguous neurological signs is 
tied up with a basic con~sion between psychological and medi-
cal prognosis. As Benoit (1959) has indicated, with special 
regard to children, it is rather trivial whether the diminished 
~acility ~or perceptual and conceptual integration is due to 
inJury or deprivation. As a matter o~ ~act, "• •• the Hebbian 
definition neither assumes nor denies a structural defect 
in the central nervous system ••• " (p. 564). Gallagher's 
(1960) rather successful tutorial study was developed in line 
with this definition. On the other hand, from a medical point 
of view, the existence of brain damage of any particular type 
is certainly of retroapec~ive interest, and, if there is some 
sort of organic malfunctioning, it can not be considered as 
being trivial. However, the literature suggests that psy-
chologists carefully consider organicity as only one of the 
many possible determinants of behavior. 
Sample Selection 
The problema of sample selection are formidable ones in 
this area of research. This stems from a number of considera-
tions: The relative differences in population sizes of the 
two supposed groups is such as to impose restrictions on re-
sults obtained from comparing them. The brain-damaged sample 
is usually hard to come by and very often is equivalent to 
the population. On the other hand, the non-brain-damaged 
sample can usually be selected from a rather large population. 
Unless adequate precautions are taken, the chances are that 
differences between the performances of these groups will be 
exaggerated. Stanley and Beeman (1957) have discussed this 
problem at length in an article that shows how bias and loss 
of power can result from matching groups. In spite of the 
fact that they present strong evidence from the literature 
that analysis of covariance is generally preferable in the 
types of studies being discussed here, they were unable to 
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find its application in any such studies. They remark, 
"matching seems virtually an occupational disease of re-
searchers in this field" (p. 2). Thus, the inherent prob-
lem of incidence is confounded by methodological naivete. 
An informal survey of studies since 1957 has shown that this 
criticism is still valid. 
In almost all of the research under consideration, an 
attempt has been made to obtain as pure cases as are possible. 
Groups of subjects have been carefully selected so that there 
is fairly incontrovertible evidence that something is neuro-
logically wrong with them or, on the other hand, so that there 
is no evidence or neurological impairment. Since the decision 
ot whether or not there is brain damage is based on multiple 
criteria (Arthur, 1958; Gallagher, 1957) that are unrelated to 
the usual matching variables or IQ, Mental Age and chrono-
logical age, it follows directly that it would be surprising 
if there were no significant differences. FUrthermore, this 
suggests that there will be antecedent variables that will be 
correlated with the dependent variable. SUch a situation 
makes matching untenable and requires the utilization of the 
technique or covariance (Stanley and Beeman, 1957). 
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It is interestiDg to note that randomized sampling methods 
have never been used. Although they involve a greater initial 
expense, the resulting advantages in precision, generalization 
and the possibility of replication are noteworthy. It is prob-
ably safe to say that much of the inconsistency that Meyer 
(1957) speaks or is due, in part, to the noncomparability or 
the groups. Considering the techniques used in sample selec-
tion and the places where these selections have been made, 
it is difficult to see how it could be otherwise. Some com-
bination of sampling and covariance analysis will probably 
be necessary (with or without the concept of brain damage) 
for rigorous comparability. 
Brain Damage and Behavioral Correlates 
in Studies of Children 
~estions about the nature of brain damage in children 
have been complicated by the findings of associated mental 
retardation when the insult occurred in the first four or 
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five years of life. It is not clear, however, what else must 
happen in a child's life besides the insult to the brain if 
there is to be mental retardation or exogenous functioning or 
both. What the literature does show is that there is a greater 
likelihood of exogenous functioning if there are convincing 
signs of brain damage. But it is clear that signs of brain 
damage are neither necessary nor sufficient to exogenous func-
tioning or to mental retardation. 
The issue here would seem to revolve around the difference 
between a definitive statement and a probability statement. 
The former is conc.erned with those characteristics that define 
a particular type of behavior; the latter indicates that there 
is a significant correlation between a dependent variable and 
one or more independent variables. The relationship between 
brain damage and exogenous behavior would appear to be more 
accurately represented as being a probability statement. The 
implication here is that in terms of the literature being re-
viewed, the relationship is a question of association rather 
than causation. This suggests that the use of the concept 
brain damage to define a type of psychological behavior is 
misleading. Both the brain damage and the behavior that is 
associated with it would appear to be continuous phenomena 
that are affected by the experiences of the organism. 
With reference to the brain damage, Meyer states this 
view in the following way: 
It is possible that eventually one will have to accept 
instead of a dichotomous classification of brain-damaged 
versus non-brain-damaged, the alternative view of con-
tinuity based on quantitative differences. The clearcut 
brain inJury would have to be regarded not as something 
sui generis but merely as an extreme case lying on a 
continuum stretching from the "perfectly healthy brain" 
to the other extreme of, say, "complete decortication. 11 
One would not ask whether a person is brain-damaged or 
not, but how much he is brain-damaged (1957, p. 94). 
This statement describing the dependent variable could 
be made to fit the independent variable(s) by replacing brain-
damased by exosenous and perfectly healthf brain by normal 
functionins intellect. 
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A possible reason for the existence of a non-brain-damaged 
exogenous group of children is suggested in recent studies of 
deprivation where non-brain-damaged organisms have been shown 
to behave in ways similar to brain-damaged organisms after 
having undergone varying amounts of environmental deprivation. 
The group of children with clear signs of brain damage who 
did not behave exogenously suggests one or more of the fol-
lowing: (1) that the signs were invalid; (2) that brain damage 
by itself does not cause impaired functioning; (3) that the 
damage must occur at a certain time if it is to impair func-
tioning. At any rate, the existence of these two groups 
without any convincing explanation indicates that our know-
ledge about the causal relationship between brain damage and 
behavior is quite limited. 
Eiucation of Brain-damaged Children 
From the time of Strauss and Lehtinen's (1948) work to 
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the present day, there has been a continual push for special 
teaching methods and environments for brain-damaged children; 
this 1n spite of the fact that the concept of brain damage is 
by no means definitive. One could be inclined to attribute 
this more to social factors than to psychological ones. Never-
theless, as Sarason states, "· •• Strauss' conceptions have 
given rise to ingenious educational procedures and an environ-
mental structuring which undoubtedly have had positive thera-
peutic effects" (1959, p. 619). He goes on to imply that 
these procedures should be effective with any children with 
severe learning problems. This can be said about Cruickshank's 
(1961) teaching method and Gallagher's (1960) tutorial methods. 
The danger is in the retention of the meaningless label to 
describe such programs. This is readily apparent 1n an arti-
cle by Kaliski (1959) and a book by Seigal (1960), both of 
which hang on to the label in a rather amorphous discussion 
of a type of child that sometimes is and sometimes is not. 
A meaningful way to utilize successfUl techniques in a 
relatively new educational schematic is suggested by Benoit 
(1957,1959). His application of Hebb 1s theory of behavior to 
an educational setting would appear to provide a framework 
for some significant educational research on the learning 
processes of retarded children without any dependence on 
non-functional labels. The existence of such a framework 
is a theoretical necessity if educational techniques are ever 
to get off the ground floor of rote methodology. It behooves 
educators to depend more on theory so that they are freed from 
the restrictions of their own cliches. Such freedom can come 
only when they can work comfortably from a challenging in-
tellectual environment. Hebb 1s theories provide such an en-
vironment. 
A recent article by White (1961) discusses a more prag• 
matic approach to dealing with the learning problems of chil-
dren in a school setting. Its emphasis on interpersonal re-
lationships is of signal importance to the mentally retarded 
child. Another interesting approach is discussed by Cromwell 
(1961). The emphasis here is on the interpersonal effects 
of motivation both on the part of the child as well as the 
adult. 
Conclusion 
There is a growing body of literature that asserts that 
brain damage as such should be left to the neurologist as, 
essentially, a medical problem and that educators and psy-
chologists should concentrate on dynamic functional factors. 
The question of the association between brain damage and men-
tal retardation is subsumed by the more basic question of 
what to do with children with severe learning problems. Any 
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diagnostic label that does not contribute to the latter should 
be held suspect. Much good has come out of the literature on 
brain-damaged children. But the insistence that a particular 
event early in the life of the organism has categorical diag-
nostic significance is outdated. 
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CHAPTER III 
THEORETICAL FRAMEWORK 
Retardation 
Retardation can be considered in terms of a generalized 
paradigm that includes all kinds of deviant behavior. Al-
though the separation of mental retardates into etiological 
or over simplified functional groups is a practical neces-
sity and an administrative convenience, it has been fairly 
well established (W,right, 1960; Levine, 1961) that such isola-
tion is not warranted by the research that has been done on 
either mentally or physically disabled children. What is 
needed is a taxonomic approach that is geared to the func-
tional differences between individuals and that takes into 
consideration all of the socially, psychologically and physio-
logically relevant variables. It must be stressed here that 
relevance, as used in this. framework, has to do with the 
education and rehabilitation of retarded children and that 
retardation includes any kind of impaired functioning, whether 
it be mental, physical, visual, auditory or social. The frame-
work for this study follows that of Levine (1961) in postula-
ting a multidimensional interacting field that is the basis 
for studying deviant behavior. This kind of approach eschews 
a single variate approach that explains atypical phenomena by 
referring to one aspect of an individual's personal history. 
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In this section a theoretical synthesis will be developed: 
a framework which can be applied to all types of retardation 
in educational research and practice. This study has been 
designed within this framework not so much as an experimental 
validation of it as an exploration of its fruitfUlness with 
existing psychometric techniques. 
f.ne following diagram illustrates the essential outlines 
of the paradigm: 
Implicit Explicit 
measures: measures: 
Infer-
ences 
made 
from 
explicit 
measures 
Tests and 
observa-
tions of 
symptomatic 
behavior 
Deviant behavior must be considered in terms of an in-
volved interaction process that is only crudely approximated 
by explicit measures. Furthermore, time and location are 
limiting factors in making a diagnosis. The deviant behavior 
will affect the individual (I) and will, in turn, be affected 
by I. By I is meant the individual as a social being. MYer-
son's comment that "disability is not an objective thing in 
a person, but a social value judgment" (1955, p. 12), is ap-
propriate here. 
The deviant child comes to our attention because he isn 1t 
getting along or because someone perceives him as not getting 
along, not because of the explicit measures. We then want to 
know why he is not getting along and what can be done about 
it. ~ ascribe his deviant behavior to any one explicit 
measure is obviously a gross oversimplification. Further-
more, it must be remembered that no matter what causal factors 
can be ascertained and no matter what kinds of symptomatic be-
havior can be reliably established, the deviant behavior it-
self is and has been playing an important role in the person-
ality development of I. So that even after we have a pretty 
good idea of what it wrong, it still has to be put into the 
I construct and evaluated accordingly. 
The core of this paradigm, but the last to be considered 
diagnostically, is the physical-social-psychological inter-
action that leads to deviant behavior. The circular nature 
of this interaction is of crucial importance. The child with 
brain damage might fit into the paradigm in the following way: 
The deviant behavior consists of his inability to function in 
a school situation. The fact that there is brain damage has 
been established by a neurological examination. The child 
has feelings about his disability as do his parents and other 
people that are involved in his life. 
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That the brain damage is not the only factor affecting 
the child is fairly obvious, but the implications of this for 
retardation in general are considerably more subtle. The next 
question that can evolve from this paradigm is a case in point: 
~ what extent are all children with brain damage similar? 
And, to the extent that they are similar, to what extent is 
it due to the similarity of the brain damage or, on the other 
hand, to similarities in the other factors? For example, 
parents that have brain-damaged children might react to their 
imperrect children in a more or less conventional way (Benoit, 
1957). These are important considerations for diagnosis, 
therapy and education, for the process of encouraging adjust-
ment certainly hinges on the accurate evaluation of the dis-
ability. 
As important as an incisive evaluation of the core is, 
it cannot, 1n general, be measured. The high order interactions 
that are constantly taking place in the proposed paradigm are 
not directly amenable to inquiry. Instead, measurements that 
are artificially related to the core and to each other must be 
used and from them inferences made about psycho-social pro-
cesses. These measurements include all of those techniques 
that can reliably measure human psychological, physiological 
and sociological functions. Projective techniques attempt to 
approach the core more directly than most others but their 
limited reliability limits their usefulness in experimental 
situations. 
But even the use of more reliable instruments is only a 
first step 1n the evaluation of human processes. A vision 
test and a hearing test measure certain functions but they 
only approximate, if even that, the ability of individuals to 
perceive. Similarly, an intelligence test measures factors of 
the mind but it is not isomorphic to higher processes of think-
ing and creating, and it is these higher functions that bring 
us closer to the core. Then, there is the vital difference 
between the measurement of any functions and the understanding 
of process. But objective measurements must be used to 
analytically estimate higher fUnctions so that the thera-
peutic process can be facilitated. 
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This study has explored the first step of the application 
of this paradi~m. A battery of explicit measures has been 
given to a sample of children, all of whom display deviant 
behavior. Their performance on these teste has been analyzed 
multivariately in order to discover the existence of behavioral 
types. The next step in applying this paradigm will be to 
relate these types to other variables that approximate the 
core interaction. 
Brain Damage and Mental Retardation 
This study is focused on the relationship between brain 
damage and mental retardation. It is clear that there are 
brain-damaged children who are not mentally retarded, and 
there are mentally retarded children who are not brain-
damaged (Meyer, 1957). However, there is an important re-
striction on this broad statement: In general, brain damage 
is not associated with mental retardation unless the insult 
takes place early in the developmental period (Gallagher, 1960, 
p. 7). But this is true of mental retardation, in general; 
namely, that the insult(s) and deprivation that would appear 
to be associated with the retardation occur probably in the 
first three years of life and almost certainly within the 
first five years. This leads to the question, how many brain-
damaged children are not retarded? Incidence figures of the 
number of brain-damaged individuals in the normal population 
can be inferred from the number of abnormal electroencephalo-
gram records that are to be found in the normal population, 
a figure which is estimated to be as high as fifteen per cent 
(Meyer, 1957, p. 93), which is far in excess or the usual 
three per cent of the population that is said to be mentally 
retarded. In his review of the literature O'Conner (1958, 
p. 205) remarks that there are many children with brain in-
juries who do not display exogenous symptoms, and there are, 
apparently, many non-brain-injured children who do show such 
signs. W1th respect to the latter, many writers have sug-
gested that exogenous symptoms can be caused by deprivation 
and that it is difficult, if not impossible, to distinguish 
the relative contributions of the damage and the deprivation 
(Benoit, 1959; Osborn, 1960; Sarason and Potter, 1950; Sarason 
and Gladwin, 1958; O'Conner, 1958; Meyer, 1957). 
W1th1n the group of brain-damaged children who do show 
exogenous signs, there is, apparently, no demonstrated rela-
tionship between the size and location of the lesion and the 
type or signa as manifested in psychological tests (Beck, 1961; 
Klebanoff, Singer and Wilensky, 1954). Furthermore, most of 
the studies in the last five years make a point of saying 
that brain-damaged children are not a homogeneous group (Birch 
and Demb, 1959; Cruickshank, et al. 1961). This leads to the 
question, are they a group? Or rather, is it not a question 
of labeling a group of children because they have something 
historically in common, without consideration for the rest 
of their life histories? It might be that, except for rather 
32 
extensive damage occurring during the developmental period, 
the brain damage is less important than succeeding develop-
mental experiences in the life of the organism (Wortis, 1956). 
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From this it follows that although exogenous character-
istics are or vital significance to the educational process, 
the etiological fact ~f brain damage is not (Halpin, 1958). 
This is to say that educators should not be overly concerned 
with the particular historical fact or an early insult to the 
organism. They should focus their attention on the symptomatic 
behavior of the child and how it can be modified. The fact 
that different mentally retarded children exhibit different 
kinds of anomolous behavior suggests that they will require 
a highly differentiated educational process and that this 
will probably have to involve some sort of a structured tuto-
rial experience over an extended period of time such as has 
been suggested by Gallagher (1960). 
The hypothesis that exogenous characteristics can be 
modified was put forward by Strauss and his colleagues (1948; 
1955) and has been successfully tested by Birch and Lee (1955), 
Meyer and Falconer (1960), Schuell (1953) and Goodglass and 
Quadfasel (1954), among others. In his review of the research 
Meyer states that "• •• with regard to simple learning tasks 
the evidence suggests that other regions (probably subcortical) 
can act vicariously for the destroyed parts of the cortex ••• 11 
(1957, p. 89). 
It would appear that exogenous characteristics, whether 
they be manifested by brain-damaged or non-brain-damaged 
children are a continuous multidimensional phenomena and 
that children who display them are not categorically dif-
ferent from other children (O'Conner, 1958). Cromwell re-
marks that "• •• the retarded child can best be viewed as 
following the same behavioral laws of personality develop-
ment as the normal child" (1961, p. 44). From this it fol-
lows that the utilization of indicators of exogenous behavior 
should not be limited to studies of brain-damaged children 
but that it should be extended to the study of the learning 
problems of all children. 
The assertions that exogenous characteristics are im-
portant inhibitors of the educational process and that they 
are not specific to brain-damaged children led to the design 
of this study: Among children who are designated as mildly 
retarded, including those whose etiologies include emotional 
and cultural deprivation and central nervous system anomalies, 
what types of more or less independent perceptual-intellectual 
clusters exist? Since these exogenous characteristics are 
more or less synonomous with what are generally considered 
to be the basic detractors of learning, the perceptual and 
intellectual tests used in this study were selected so as to 
maximize intra-individual exogenous differences. This follows 
from the fact that most of the tests had been used successfully 
to discriminate groups of brain-damaged and familial retarded 
children. In order to control for factors related to academic 
aptitude, several tests not directly related to the exogenous-
endogenous dichotomy were also included. 
Thus, this study recognizes the importance of the exoge-
nous characteristics that have been brought into relief in 
the past twenty years through research on the differences 
between brain-damaged and non-brain-damaged children. How-
ever, it rejects the approach of comparing tenuously defined 
groups (Masland, Barason and Gladwin, 1958, p. 373). Instead, 
an exploration of functional grouping on the basis of educa-
tionally significant psychometric variables has been made. 
No assumptions are made about specific effects of any 
single etiological factor. On the contrary, it is assumed 
that a specific insult to an organism can contribute to a 
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great variety of symptoms and that the.same symptoms can be 
caused by different etiological factors, both of these alterna-
tives being mediated by constitutional and environmental con-
comitants. This point is well documented in the literature 
by Klebanoff (1945), Meyer (1957), O'Conner (1958), Osborn 
(1960) and ¥.right (1960). With this in mind, etiology takes 
on a different meaning than is implicitly understood in the 
literature on brain-damaged children. Although it is impor-
tant to know about etiology, it must be carefully weighed in 
the diagnostic process lest it prejudice the diagnosis. 
Mental Retardation and Mental Functioning 
The theoretical basis of mental functioning that is basic 
to the design of this study stems from Hebb (1949,1959). 
Benoit (1957,1959) discussed the relevance of Hebb 1s theory 
to educational research on the mentally retarded, and Gal-
lagher (1960) applied it in a one year teaching project with 
brain-damaged children. ~e details of this theory are care-
fully described in the above references. 
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In general, it states that intellect and perception de-
velop by virtue of experiences throughout the life of the 
organism. ~e process is an interacting hierarchical progres-
sion of neural differentiation that can be set off balance by 
an early insult to the organism. It is theorized that equilib-
rium can be obtained by inducing otherwise natural processes 
and that 1f this is done early enough and 1f the insult is 
not gross, there is a strong probability of normal functioning. 
The key to this is discovering how to teach children habitual 
types of primitive behavior that are ordinarily learned in 
the natural course of events. The strength of the theory is 
that it provides clues to the problematical answer to this 
rather vital question by structuring the learning process 
within a general theory of behavior. ~is study has been 
intuitively projected from several of these clues. 
In the first place, as Benoit has remarked, 11 ••• there 
did not seem to be any compelling evidence to the effect that 
children with brain injury require an essentially different 
educational treatment ••• the basic reasoning applied to all 
the mentally retarded 11 (Benoit, 1957, p. 497). Secondly, 
exogenous characteristics that are mentioned most frequently 
in the literature (Beck, 1961; Burks, 1960) can be readily 
fitted into the Hebbian framework of learning. The types 
of behavior that Hebb has postulated as being essential for 
learning are the types that are most often mentioned as being 
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characteristic of the exogenous child. Thirdly, Hebb's "chain-
building process," which is the primary postulate of his sys-
tem, suggests that insults of any type will have diffUse 
effects (Gallagher, 1960, P• 7) which will not be amenable 
to a single variate investigation (O'Conner, 1958). In fact, 
the key to exploring developmental anomolies that manifest 
themselves in intellectual and perceptual dysfunction is to 
be had through a multivariate search that will necessarily 
have to include children of varying chronological ages. It 
will be through such an analysis that insights can be gained 
into what might well be termed the missing links of the Hebbian 
chain. 
These clues have been incorporated into this study in 
the following ways: The sample of children used is taken from 
a population of mildly mentally retarded children with and 
without apparent organic impairment. The tests selected have, 
for the most part, been shown to be effective indicators of 
exogenous characteristics. The analysis of the test behavior 
of these children is multivariate and includes chronological 
age. Both the matrices of subject intercorrelations and test 
intercorrelations have been analyzed in order to hypothesize 
the types of child-content interactions that might be most 
appropriate to consider in curriculum development. 
Selection of Tests 
Psychometric Measures 
Tests were selected in terms of what Guttman (1958) has 
referred to as a "facet" design. This involves the postula-
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tion of a multidimensional test space with facets or cells 
that are relevant to the purpose of the study. Each of 
these tests used is ideally associated with just one of the 
cells and the analysis of the results either supports or 
negates the validity of the design. This is advantageous 
because it lends itself to scientific replication; tests in 
any particular cells can be replaced by other tests in order 
to improve the effectiveness of the design in describing the 
behavior under consideration. Furthermore, the cells are 
designed so that they are maximally mutually exclusive and 
all inclusive. To repeat, the essential ingredient is that 
the cells should be integrally related to the purposes of the 
study. 
There are numerous difficulties involved in setting up 
this kind of design. MOst tests in current use are rather 
complex so that if they were to fit into just one cell the 
design would be so general as to be practically meaningless. 
Consequently, tests will generally overlap and necessarily 
fit into several cells. In any comprehensive design it is 
probable that it will be practically impossible to fill all 
of the cells. Thus, one of the early proponents of such a 
design has been working with a large staff to construct tests 
in order to be able to test as many of the 120 postulated 
cells of his "three faces of intellect" as is possible (Guil-
ford, 1956;1959). Up to now he has created tests for Just 
half of his postulated cells. 
~e facet design of this study is an eclectic one that 
includes four general criteria: 
1. Sensitivity to exogenous characteristics; tests 
have been selected according to whether or not 
they have been shown to be useful in measuring 
exogenous psychometric behavior. Both types of 
tests have been selected in order to permit the 
institution of statistical controls in the 
analysis. 
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2. Domains of abilities (Meyers and Dingman, 1960); 
six of the seven domains postulated have been 
used in selecting tests for this study. These 
include psychomotor hand eye, visual perception, 
auditory perception, receptive psycholinguistics, 
expressive psychol1nguistics, and mental. The 
seventh, psychomotor whole body, was not used 
because of negative results in a previous study 
(Distefano, Ellis and Sloan, 1958) and because 
of practical ~imitations. 
· 3. "Three Faces of Intellect;" Guilford's (1959) 
three dimensions, contents, products and opera-
tions were used in a limited way. The three 
contents, figural, symbolic and semantic were 
all used. Of the products, units were used ex-
tensively but classes, relations, systems and 
implications were employed incidently to round 
out the battery of tests. FOr the most part, 
the only operation tested for was cognition. 
There were Just two tests of memory, one of 
convergence and one of evaluation, but none of 
divergence. In general, it can be said that 
the battery selected has attempted to measure 
the cognition of figural, symbolic and semantic 
units. In a purer design the other tests would 
have been eliminated but other considerations 
forced their retention in the battery. 
4. Language; Siever's (1955) design for language 
flow was used in order to vary language recep-
tion and expression at the representational and 
automatic-sequential levels. These four cells 
were further divided into visual and auditory 
input and motor and vocal output. As in the 
case of 3, the ideal was only approximated be-
cause of a lack of good instruments in some of 
the cells. 
The rationale for this ec~ectic design for the selection 
of tests is straightforward: That the four criteria are all 
essential to the kinds of behavior that this study is inter~ 
ested in and that selectivity should be carefully described 
in terms of such a test population. Guilford (1956) com-
pares the complexity of such a design to the simplicity of 
a Binet Intelligence Quotient score and questions the gross 
oversimplification of the latter. He goes on to say that the 
complexity is an ordered one, that it is more truly repre-
sentative of intellectual variation, and that, in reality, it 
reduces the dimensionality of the test space without tele-
scoping it into a relatively meaningless point. 
Fbrty-one measures from twenty-seven tests and subtests 
were administered to the sixty-six children in this study in 
five sessions running between twenty and sixty minutes a ses-
sion. Fbr the most part the tests were given in a proscribed 
order in a room especially set up for this purpose. Several 
attempts were made to administer some of the tests to small 
groups but this was found to be impossible because of the 
profuse malingering that took place. Retests were made on 
a small sample of the subjects in order to make a crude check 
of the operational consistency of test administration. 
All of these tests have been previously given to mildly 
mentally retarded children, and their appropriateness for this 
sample was indicated by frequency distributions. Several 
measures that were planned for in the original design had to 
be eliminated because of their unsuitability. In order to 
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maintain the design, substitutions were made wherever possible. 
rable 1. includes a list of the tests, their classifica-
tion according to the above mentioned four criteria, the men-
tal processes that characterized them, and references to the 
literature that report on their construction and administration. 
A description of the less well known ones can be found in the 
Appendix. 
These tests were selected after a careful review of the 
literature was made. It would be presumptuous to say that 
they are anything but a crude sample of available instruments, 
but several points can be made about them: They have been used 
more or less extensively in the study of exogenous behavior; 
they represent a wide range of perceptual and intellectual 
abilities, as is indicated 1n Table 1.; and they generally 
satisfy Gallagher's (1957) recommendation of educational 
significance. It is rather interesting that Meyers, et al. 
(1961) recently completed a study similar to this one in 
which the battery of tests was very close in content to the 
one used here. rhis can be said to provide some evidence for 
the validation of the test selection process. 
!!!Z 
ColUIIDl 
number 
l 
2 
3 
4 
(5,6, 7) 
5 
TABLE l 
Better,y of Tests and Descriptive Facets 
Name of test--Lists the names of the tests and subtests. Tests are listed in 
alphabetical order. 
Number of scores--Indicates number of scores in particular test or subtest. 
Exogenous test--Yes indicates that the test (or subtest) has been used successfuJ.4r 
to discriminate 'Deiween brain-damaged and non-brain-damaged children. 
Ability domains-Mt~s Psychomotor, whole bo~ 
MtrHF;ye: Psychomotor, hand-eye 
VisPerc: Visual perception 
AudPerc: Auditory perception 
ReeLing: Receptive psycholinguistics 
ExpLing: Expressive psycholinguistics 
Mental: Mental including memory and thinking 
~ Faces of Intellect 
Content--Fig t Figural 
Sym: Symbolic 
Sem: Semantic 
(Table continued on next page.) 
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Column 
number 
6 
7 
(8,9,10) 
8 
9 
, 
TABLE 1 
Battery of Tests and Descriptive Facets (Continued) 
Product--Unit: Units 
Class: Classes 
Relat: Relations 
Syst 1 Systems 
Trans: Transformations 
IIJilll IIJillications 
Operations-cog a Cognition 
Mem: Memory 
Div: Divergent thinking 
Conv: Convergent thinking 
Eval1 Evaluation 
1anguage processes 
Level--AutoSeq: Automatic sequential 
Repres: Representational 
Input-output--Vis 1 Visual 
Aud: Auditory 
Mot: Motor 
Voc: Vocal 
(Table continued on next page.) 
~ 
I.Jl 
!& 
ColUIIIIl 
number 
TABLE 1 
Battery of Tests and Descriptive Facets {Continued) 
10 Process--Dec: Decoding 
Enc: Encoding 
Ass: Association 
Repro: Reproduction 
Mem: Memory 
Seq: Sequences 
Perc: Perception 
Vocab: Vocabulary 
Num: Numerical 
11 Speed test-Yes indicates a test of relatively easy material where speed is an 
essential factor. 
12 References--Astericked reference is the basic one for the development of the test. 
others indicate studies which have used the test with children similar to those in 
this stuey. 
(Table continued on next page.) 
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TABLE 1 
Facet Design of Test Battery (Continued) 
- - 'T , - I - " -- - -
No. Exog- rn.,ces of ]$3llect ~e Processes 
of enous Ability iCon- Prod- Oper•nput- Speed 
Name of Test Scores Test Domains tent uct atio~ Level Output Process Test References 
DESIGNS: Memory 1 Yes MtrHEye Fig Unit NEill AutoSeq Vis-Mot AssMem Graham & Ken-
- Ment dall, (1946)* 
~ng 1 Yes MtrHEye Fig Unit Cog AutoSeq Vis-Hot AssR.epro Garrett,Price 8 
VisPere Deabler, (1957) 
l!otations-::,eversals 1 Yes MtrHEye Fig Unit Cog AutoSeq Vis-Mot AssRepro Gallagher, (195"~ 
~UAGE FACILI'lY 
Gesture 1 VisPerc Fig Class Cog AutoSeq Vis-Hot EncR.eprc Sievers,1955*, 
Mem 1959, 1961 
Nonsense .!!ll!..able 1 AudPerc Sym Unit Cog AutoSeq Aud-Voc EncReprc McCarthy11957 
ExpLing Mem K:!.rk&McCarthy, 
Nonsense phrase 1 AudPerc Sym Class Cog AutoSeq Aud-Voc EncRepro 1961 
ExpLing Mem 
LFARJJING FOIMBOARu Golden, 195~ 
~ning 5 MtrHEye rtg Unit Cog AutoSeq Vis-t-!ot AssRepro . Yes· Gallagher,l957 
Trials 1,2,3,4, Errors- VisPerc 
Incidental 2 
-,:eirnine,Time Ment ~em Unit Cog Repres Vis-Voc AssMem Yes 
Note--uncter.uned Parts or "tes"t and suo"teS"t names l.naJ.ca-ue abbre.-~ons used in Tables 5 and 7. 
(Table continued on next page.) 
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1 2 3 
No. [J!;XOg-
of enous 
Name of Test ~cores ~est 
RBLEBOA.RD 
~uracy l 
Method l Yes 
s;eeed l 
!:!!!,!IIATED ~TURES l Yes 
PEABODY PICTURE l 
_ VOGABU. Rt TEST 
4 
TABLE l (Continued) 
s - 6 7 8 9 10 
c£ lhtel.lec::l;" Langua~e Processes 
Ability _con- Prod- Oper.o Input-
Domains tent uct ation Level Output Process 
MtrHEye Fig Unit Cog A utoSeq Vis-l1ot AssRepro 
VisPerc 
MtrHEye Fig Unit Cog AutoSeq Vis-Mot AssRepro 
VisPerc 
MtrHEye Fig Unit Cog AutoSeq Vis-Mot AssRepro 
VisPerc 
VisPerc Fig Unit Cog Rep res Vis-Voc AssPero 
ExpLing 
RecM,-nll Sem Unit Cog Repres AudVis DecVooab 
Ment -Mot 
(Table continued on next page.) 
ll 
Speed 
Test 
Yes 
12 
References 
Bensberg,l95<» 
Hanauer, 1952 
Strauss & Kep-
hart, 1955 
Gallagher1 l957 
Street, 19.31* 
Jones, Liveon & 
.Sarbin, 1955 
Arthur, 1958 
Dunn, 1959* 
Dunn & Burks,l96o 
Kimbrell, l96o 
1 
.t>-
0\ 
TABLE 1 (Continued) 
1 2 3 4 5 6 7 8 9 10 11 12 
JIJo. JSXog- I'J.''aces or e !'rocesses 
of enous Ability . con- Prod- ~er- Input- Speed 
Name of Test ~cores Test Dolllains tent uct ation Level Output Process Test References 
' 
PRlMA.IlY MENTAL Thurstone & Thur-
ABILITIES. stone, 1953* 
-~Verbal Meaning 1 Ment Sem Unit Cog Repres VisA.ud Dec Vocal: Satter, 1955 
-Mot Kol.fltoe, 1954 
~eptual Speed 1 Yes VisPerc Fig Unit Cog AutoSeq Vis-Mot EncPerc Yes Hutcheon, 1952 
Quantitative 1 ReeLing Sem Unit Cog Rep res VisA.ud DecNum 
Ment -Mot 
Motor 1 Yes ~trHEye Fig Unit Cog AutoSeq Vis- EncRepro Yes 
Mot 
Sf!!:Ce 1 Yes \Tis Perc Fig Relat Cog Rep res Vis- AssPerc 
Mot 
~!,!ESSIVE VisPerc Raven, _ ~~~!* Yes Fig Relat Cog Repres Vis- DecPerc Stacey&Gil1,1~55 
MATRICES 4 Mot Green&Ewert,l955 
A,ib ,B1 Total Urmer &-Morris, 
.---- 1960 
~PIRAL AFTER-EFFEX:TS 1 VisPerc AutoSeq Vis-
Price & Deabler, 
Yes Fig Unit Cog Dec Perc 1955* 
Voc !Arthur, 1958 
Davids, Golden-
berg&Laufer,l957 
Blau & Schaffer, 
1960 
L__ 
- --- ----------- - ----- - --------
L____.____ ----
--
(Table continued on next page,) 
~ 
- - -
~ 
No. l.l!ili:Og• 
of enous Ability 
Name of Test ~cores Test Domains 
rl'RAIL MAKING 2 Yes MtrHEye 
. !• !!. 
~!JSLER INTELLI-
GENGE SOALE. FOR 
CHILDREN . WfSC 
-:rniomati~n 1 Ment 
~hension 1 Ment 
A etic 1 Ment 
siiDilB.rities 1 Ment 
Vocabulary 1 Ment 
Digit ~n 1 AudPerc 
Ment 
f.icture Comple- 1 VisPerc 
tion Ex:pLing 
Picture 1 ReeLing 
- ~ngement Ment 
Block Designs 1 Yes VisPerc 
MotHEye 
Object !!!!emb4' 1 VisPerc 
MotHEye 
22$ing 1 VisPerc 
MotHEye 
..___ _______ 
TABLE 1 (Continued) 
-
-
, 
--~J.tace s onn· e Processes 
Con- Prod• Oper-
-
tent uct ation Level Output Process 
Sym Class Cog ~utoSeq Vis-Mot EncSeq 
Sem Unit Cog Rep res Aud-Yoc DecVocab 
Sem Impl Eval ~res Aud-Voc AssVocab 
Sem Syst Cog ~res Aud-Voc AssNUlll 
Sem Relat Cog Repres Aud-Voc AssVocab 
Sem Unit Cog Rep res Aud-Voc EncVoceb 
Sym Unit Mem ~>UtoSeq Aud-Voc AssMem 
Sem Class Cog Rep res Vis-Voc DecPerc 
Sem Syst Conv Repres Vis~ot AssSeq 
Fig Class Cog Rep res Vis-Mot AssRepro 
Fig Class Cog Repres Vis~ot AssPerc 
Fig Unit Cog ~utoSeq Vis-Uot EncRepro 
---~ 
--
Speed 
Test 
Yes 
Yes 
Yes 
Yes 
L_ ___ -----
--
References 
Armitage,.L~'!<>* 
Reitan, 1955 
!Alvids, Golden-
berg & Laufer, 
1957 
Wechsler,l949* 
Beck &I.a11955 
New.man & Loos, 
1955 
Baroff', 1959 
Kimbrell1196o I 
~-~~-----------
.,. 
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Behavioral Measures 
In order to obtain from the teachers of the students in 
this study a current evaluation on how they were performing 
in behavioral areas usually associated with exogenous per-
formance, Gallagher's Children's Rating Scale (1957,1960) was 
given to two teachers of each subject. This Scale includes 
ten dimensions that Gallagher and his colleagues had found 
to be appropriate areas of inquiry for teachers. They are as 
follows: independence or action; self regard; sensitivity to 
adult demands and behavior; ability to postpone gratification; 
affection needs; need for primary status; freedom from anxiety; 
need for attention; ability to socialize; and hyperactivity. 
Case History Material 
A careful search was made of the subjects' records in 
three departments of The School; Social Service, Psychology, 
and Medicine. As a result the following information for each 
subject was recorded: 
a. Race; white or negro 
b. Religion; Catholic, Protestant, or mixed 
c. Life prior to institutionalization; 
stable, unstable, or very unstable 
d. Number of children 1n the family 
e. Other retardates 1n the family 
t. Poverty and/or malnutrition 
g. Alcoholism 
h. Broken home 
i. Delinquency 
j. Foster home or institutional placement prior 
to admission to the Training School 
k. Behavioral problems prior to admission to 
the Training School 
1. Parents ability to deal with child prior to 
admission to the Training School 
m. Length of time child has been in the 
Training School 
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n. Etiology as diagnosed by the medical staff 
of the Training School; familial, undif-
ferentiated, epilepsy, cerebral palsy, 
mongolism, or other 
o. Signs of central nervous system impairment 
as indicated by the medical staff of the 
Training School 
P• Electroencephalogram; degree of abnormality 
It was felt that these antecedent variables were neces-
sary in order to more insighttully explore the significance 
of the psychometric analysis. They are, to be sure, of 
secondary interest. The most important factor to be con-
sidered, with respect to curriculum, is how the child is 
functioning at the present time. It might be that this kind 
of historical information might prove to be enlightening at 
some future date, but the evidence, as pointed out in Chapter 
II, is that these historical factors are extremely ambiguous 
with respect to the symptomatic functioning or children. 
Selection of Subjects 
The discussions in the above sections lead directly to 
the rationale for the selection of subjects. Since the stipu-
lated purpose of this study was to explore the exogenous be-
havior of mildly mentallY retarded children with and without 
central nervous system anomalies, it was necessary to locate 
a population of such children that could be sampled. The 
children at the Mansfield State Training School, Mansfield 
Depot, Connecticut, were made available. Sixty-six were 
selected by a systematic random procedure which was strati-
fied for chronological age and sex. The criterion for selec-
tion was purely a functional one; subjects had to be satis-
factorily performing in the classroom situation, and this 
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included regular attendance. Although this would appear to 
be a vague criterion, the structure of the school indicates 
otherwise. The school administration is free to place stu-
dents in moderately retarded groups or even to suspend them 
from the school program. Since there are some twenty-five 
classes in the school, there is considerable opportunity to 
place students in a most appropriate group. No subjects 
with visual or auditory handicaps, psychotic tendencies or 
uncontrolled epileptic seizures were used. Information 
about questionable subjects was obtained from teachers, the 
Psychology Department of ~e School and from the cumulative 
records. The diagnosis of the presence or absence of brain 
damage was not used in the selection process. As Gallagher 
has stated, "If one is interested in the educational implica-
tions of such psychological characteristics as disinhibition, 
perceptual abilities, or language development, then these 
characteristics should be studied directly without being de-
pendent upon medical diagnosis" (Gallagher, 1957, p. 69). 
There is good reason to believe that this population is 
fairly typical tor state institutions tor the retarded. Five 
recent studies of institutional populations in different parts 
of the country provide rather convincing evidence for this 
proposition (Carroll, 1960; Meyers, et al., 1961; Patton and 
Weinstein, 1960; Sabagh, et al., 1959; and Sabagh and Windle, 
1960). Therefore, it can be said with some assurance that 
the results of this study apply to institutional populations 
and that replications can be made in other institutions. As 
a matter of fact, a study coincidental with this one was 
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completed a short time ago in California (Meyers, et al., 1961) 
which corraborates much of what has been found in this study. 
This will be further discussed in Chapter IV. 
Analysis of Data 
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The design for the analysis of the data follows directly 
from the requirements developed in the above sections. Briefly 
these are that (1) the dimensions of the teat-space and the 
subject-space be reduced to meaningful most-independent clus-
ters, (2) estimates be made about the extent of independence, 
and (3) the clusters be conceptualized according to the hy-
potheses of this investigation. A suitable way of performing 
such an analysis has been discussed at length by Tryon 
(l958a, b) and has been developed and programmed for an I.B.M. 
704 computer by Sakoda (1960). It would appear to be a pe-
culiarly appropriate and efficient way of extracting a maxi-
mum amount of meaning out of the data without getting tied 
up in problema of arbitrary mathematical considerations. As 
Tryon says, "· •• the formulations of cluster analysis are 
baaed directly on the psychometric principles or mental 
measurement and do not require the elaborate special con-
ceptualizations and notations characteristic of factor analy-
sis" (1958a, p. 486). Furthermore, the clusters that are 
extracted in this type of analysis lend themselves to the 
type of curriculum exploration that is the object of this 
study. 
This type of cluster analysis involves several steps. 
First, Fearsonian correlation matrices are computed. Secondly, 
a measure of independence, the sum of the variance between 
the correlation profile of a variable and variables previously 
included in a cluster, is computed. This measure is used to 
seek clusters that are different from one another. Thirdly, 
clusters are put together by using the £ of £• the correlation 
coefficient between rows of correlation coefficients. This 
employs Tryon's correlation profile criterion. The criteria 
used are a certain minimum number of variables that can be 
included in a cluster and the £ of £• A test for independence 
is included to see that clusters are independent of preceding 
clusters before they are accepted. FOurthly, variables be-
longing to more than one cluster are scrutinized to decide 
to which cluster they should belong (Sakoda, 1960). 
The analysis of the data involves a five phase design, 
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the first two of which include the computation of test-clusters 
and subject-clusters, respectively, and the last three of which 
include comparisons of the groups in the various subject-
clusters. More specifically, the five phases of the analysis 
are as follows: 
PrimarY Analyses 
Phase f. Computation of test-clusters from 
the 43 X 43 matrix of intercorrela-
tions between tests 
Phase II. Computation of subject-clusters 
from the 66 X 66 matrix of inter-
correlations between subjects 
SecondarY Analyses 
Phase III. Relationship between subject-
clusters and teachers' ratings 
of classroom behavior 
Phase IV. Relationship between subject-
clusters and family background 
variables 
Phase V. Relationship between subject-
clusters and neurological factors, 
including electroencephalogram 
readings, signs of central nervous 
system impairment and etiology 
Phases III, IV and V will be accomplished through chi 
square analysis of the frequencies of subjects in the various 
clusters that display certain behavior, background and medical 
characteristics. 
Since the principal aim of this study is to describe 
the intellectual and perceptual functioning of a group of 
mildly mentally retarded children on a comprehensive battery 
of exogenously significant tests, Phases I and II are most 
important. The purpose of Phase I is to explore the dimen-
sions of performance of the entire sample on the battery of 
tests in order to ascertain the kinds of test-clusters that 
best account for the subject variability that exists. 
Phases III, IV and V are secondary analyses that attempt 
to throw light on the primary analyses and to make the results 
of this study comparable with some of the literature in this 
field. 
In Chapter V the implications of primary and secondary 
analyses will be explored with respect to curricula for the 
mildly mentally retarded. 
An important aspect of the design of this study is the 
sequence of the analyses. In past studies the analyses of 
the data have been made on groups that are determined by 
"· •• vague and oversimplified neurological classifications" 
(Gallagher, 1957, P• 69). Because of the notorious 
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unreliability of group selection, the presence or absence of 
groups' differences must be suspect. This study deals with 
this problem by setting up the primary analyses and determining 
group membership independently of neurological and etiological 
criteria. The strength of the primary analyses is, therefore, 
independent of less reliable variables and dependent on the 
more reliable tests that have been used successfully in 
educational and psychological studies. The secondary analyses 
deal with the critical relationships between these two sets 
of more and less reliable variables. 
CHAPTER IV 
ANALYSIS 
Introduction 
The data obtained in this study will be presented and 
analyzed in six parts including one that generally describes 
the neurological and social background of the subjects in the 
sample; two that analyze the test-clusters and subject-clusters; 
and three that explore the relationship of these clusters to 
behavioral, social and neurological variables. The purposes 
of this type of an analytical approach are twofold: firstly, 
to explore the efficacy of multivariate analysis for curricular 
grouping and, secondly, to compare these results to those of 
previous studies. 
General Description of Sample in Terms of 
Social Background and Neurological Factors 
Since the two state institutions for the retarded in 
Connecticut contain approximately only two per cent of the 
mildly mentally retarded population, and since institutionali-
zation is generally avoided if any other kind of placement can 
be made, it is to be expected that the sample used in this 
study would have come from extraordinarily inadequate homes 
and would have displayed behavioral problems that prevented 
their successfUl placement 1n their own homes, foster homes 
and other institutions. A survey of case histories showed 
this to be the case. Table 2 indicates the percentages of 
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homes that prominently displayed poverty, malnutrition, 
alcoholism, broken marriages, parental incompetence in 
caring for their children, and the presence of other re-
tardates in the family. The decision that a home was charac-
terized by any of these conditions was made only if the case 
worker's report clearly indicated it. Thus, these figures 
must be considered to be conservative estimates. 
TABLE 2 
Characteristics of sample subjects' homes 
Characteristic Per cent 
FOverty and malnutrition 50 
Alcoholism of parents 18 
Broken marriage, desertion 64 
Parental incompetence in child rearing 58 
Other retardates in family 39 
Seventy-three per cent of the homes displayed two or 
more of these characteristics. Thus, this combination of 
conditions was clearly present in almost three-fourths of 
the homes. or the children that came from these inadequate 
homes, forty-five per cent had histories of foster home and 
institutional placement before they came to The School. These 
included mental hospitals, orphanages and reform schools. 
Another more or less distinct group that could be found 
in the sample consisted of children whose case histories were 
characterized by behavioral problems and not by the factors 
listed in Table 2. In almost all of the twenty-five per cent 
of the sample that came from more or less adequate homes, there 
were extensive notes in the case histories about the complete 
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inability of the parents to deal with their childrens' be-
havior. This included delinquency, aberrant sexual behavior, 
and, in general, clearly anti-social tendencies. 
It is apparent from this survey that these children 
have generally come from extremely deprived environments. 
What is not so apparent are the lurid details that are im• 
possible to code in a statistical survey. The total impres-
sion is clearly that this is a group of children that has 
experienced as pathological a child rearing process as is 
to be found in our society. TO equate this with mental re-
tardation or intellectual deficiency would be an egregious 
error. It is clear that their ability to perform either in 
the classroom or on a psychological test cannot be considered 
as an indication of their potential. On the contrary, their 
subnormal functioning would best be considered as being 
symptomatic of their developmental experiences. This sug-
gests that the appropriate question to ask about these chil-
dren is not about the effects of mental deficiency but, 
instead, about the effects of deprivation on intellectual 
and perceptual functioning. 
Table 3 indicates the percentages of children in the 
sample in racial, religious and sex groups, as well as the 
mean length of institutionalization and the mean number of 
children in the families of the subjects. The preponderance 
of males is typical of what is found in other institutions 
and in public school special classes for the mildly mentally 
retarded. The mean number of children in the families of 
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these subjects (4.3) is considerably above the national 
average (2.8) and somewhat above that of the lower social 
class (3.5) from which most of them come. 
TABLE 3 
General Characteristics of the Sample 
Race: White, 83%; Negro, 17% 
Sex: Male, 64%; Female, 36% 
Religion: Catholic, 36%; Protestant, 
Mean number of children in families: 
Mean length of institutionalization: 
33%; Mixed, 14% 
4.;3 children 
67 months 
Table 4 shows the frequencies of subjects at Stanford-
Binet (1916) intelligence quotient, chronological age and 
sex levels. As the sample selection was randomly made, as 
was indicated in Chapter III-E, this distribution is charac-
teristic of the educable population of The School, which 
consisted of 155 children. 
TABLE 4 
I.Q. vs. Age vs. Sex Distribution of SUbjects 
Stanford Chronological Age Groups 
Binet 9 - 11 12 - 14 15 17 Totals 
I ·S· M F R p R r 4o - 49 tJ 0 3 3 1 3 Io 
50 - 59 2 1 8 4 3 5 23 
60 - 69 2 1 7 5 7 1 23 
70 - 79 3 0 2 1 3 0 9 
80 - 851 0 0 1 0 0 0 1 
Totals '1 2 21 1:2 14 2 bb 
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A survey of the medical records of the subjects showed 
that, according to the Riggs-Rain (1952) classification system, 
fifty per cent of the sample had histories that gave some 
clear indication of central nervous system involvement. 
It should be clear, however, that although a dichotomous 
decision was made for each subject, the indications were 
of a continuous nature. This is by way of saying that the 
aim of the coding of this variable was to distinguish those 
subjects with more signa from those with fewer signa. Cu-
riously enough, the first approximation utilizing the above 
mentioned system resulted in the splitting of the group into 
equal parts. The continuous nature of the phenomena under 
consideration is illustrated by the distribution of electro-
encephalogram readings into four categories: 
No abnormal finding: 23% 
Some abnormality& 24% 
Considerable abnormality: 38% 
Definite abnormality: 15% 
The etiological classification of the sample subjects 
as made by the medical staff at The School was as follows: 
Familial: 27% 
Undifferentiated: 47% 
Epileptic : 17% 
Other: 9% 
Phase I 
Analysis of Test-clusters 
Ten clusters were extracted from the 43 X 43 correlation 
matrix computed from the battery of tests given to the sub-
jects in this study. The tests and sub-tests in each of the 
clusters as well as their facet contents (described in Chap-
ter III) are indicated in Table 5. Sixty-five per cent of 
the facets, not including the entire column under 11opera-
tion11 which almost entirely involves cognition, are more or 
less homogeneous. This is a clear indication that the 
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intention of the battery to sample a wide variety of test 
behavior 1n a systematic way was accomplished. The non-
homogeneous facets suggest several things. It might be that 
they are indicative of less dominant factors that are entering 
into the variability of the group. For example, the 11 input 11 
and "product" facets of Cluster III are dominated by the 
ability domain, the "content," the 11 level 11 and, to a lesser 
extent, the "process." In Cluster IV it would appear that 
11 imput 11 and "speed" are dominant. It is of extreme interest 
to this study that the "exogenous" facet is dominant in four 
separate clusters with a great variety of co-dominating 
facets. This would tend to support the contention of many 
recent authors, as noted in Chapter II, that exogenous be-
havior is not a unitary phenomenon that can be tested by any 
single test. 
The non-homogeneous facets also suggest that there were 
taxonomic errors 1n assigning tests to particular facets. 
Certainly, considerable more research will have to be done 
in order to ascertain the validity of classification as well 
as the usefulness of the facets under consideration. 
What stands out in bold relief is the functional clarity 
of the description of both the battery of tests and the test-
clusters. It is not necessary, as is often dangerously done 
in multivariate studies, to implicitly label the factors or, 
as 1n this study, the clusters. The labels are explicit in 
their facet description and its derived homogeneity. For 
example, Cluster I is manifestly, for this sample, a test of 
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TABLE 5 
Facet Content of Test-Clusters 
EXog-
Test- enous Ability Con- Prod- Oper-
Cluster Name of Test Test Domain tent uct tion Level InEut Output Process S!;!eec 
I ProgMA.T Ab,B Yes VisPerc Fig Relat Cog Rep res Vis Mot DeePerc 
WISC-Block Yes VisPerc Fig Class Cog Rep res Vis Mot AssRepro Yes 
MotHEye 
II Learn-1,2,Err MtrHEye Fig Unit Cog AutoSeg Vis Mot Ass Repro Yes 
ChronA.ge 
Peabody ReeLing Sem Unit Cog Rep res Aud&Vis Mot DecVocab 
III -. (" ._, .. ·- Ment 
1'.11.-Verbal Ment Sem Unit Cog Rep res VisAud Mot DecVocab 
WISC-5im Ment Sem Relat Cog Repres Aud Voc AssVocab 
WISC-PArr ReeLing Sem Syst Conv Rep res Vis Mot AssSeq 
Learn-Inei Ment Sem Unit Cog Repres Vis Voc AssMem Yes 
IV l'MAJOPerc Yes VisPerc Fig Unit Cog AutoSeg Vis Mot EncPerc Yes 
WISC-God VisPerc Fig Unit Cog AutoSeg Vis Mot EncRepro Yes 
MotHEye 
----
Note~bbreviations for Teats are underlined and in alphabetical order in Table 1. Table entries 
are indicated in the Key to Table 1, 
{Table continued on next page.) 
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TABLE 5 (Continued) 
Exog-
Test- enous Ability Con- Prod- Oper-
Cluster Name of Test Test Domain tent uot ation Level 
Lang-5yll AudPero Sym Unit Cog AutoSeg 
ExpLing 
v Lang-Phras AudPero Sym Class Cog AutoSeg 
ExpLing 
WISC-Info Ment Sem Unit Cog Repres 
Des-Mem Yes MtrHEye Fig Unit Mem AutoSeg 
Ment 
Des-RR Yes MtrHEye Fig Unit Cog AutoSeg 
Ment 
VI PMA-5pace Yes VisPerc Fig Relat Cog Rep res 
Pro~ot A Yes VisPerc Fig Relat Cog Rep res 
WISC-Gomp Ment Sem Impl Eval Rep res 
WISC-ObAss VisPero Fig Class Cog Rep res 
MotHEye 
Learn-3,4 MtrHEye Fig Unit Cog AutoSeg 
VisPerc 
VII MotPict Yes VisPerc Fig Unit Cog Repres 
ExpLing 
(Table continued on next page.) 
Input Output 
Aud Voo 
Aud Voo 
Aud Voc 
Vis Mot 
Vis Mot 
Vis Mot 
Vis Mot 
Aud Voc 
Vis Mot 
Vis Mot 
Vis Voc 
Process 
EnoRepro 
Mem 
EncRepro 
Mem 
EncVocab 
AssMem 
AssReprc 
AssPerc 
De oPere 
AssVocab 
AssPerc 
AssRepro 
Ass Perc 
Speed 
Yes 
Yes 
0\ 
VI 
'D\BLE 5 (Continued) 
Exog- I 
Test- enous Ability Con- Prod- Oper-
Speed I Cluster Name of Test Test Domain tent uct ation Level Input Output Process 
Marb-5peed Yes MtrHEye Fig Unit Cog AutoSeg Vis Mot AssRepro Yes 
VisPerc 
VIII Spiral Yes VisPerc Fig Unit Cog AutoSeg Vis Voc DeeP ere 
WISC-cod VisPerc Fig Unit Cog AutoSeg Vis Mot EncRepro Yes 
MotHEye 
Trail, A,B Yes MtrHEye S;ym Class Cog AutoSeg Vis Mot EncSeg Yes 
tang-gest VisPerc Fig Class Cog AutoSeg Vis Mot EncRepro 
Mem 
PMA-Quant ReeLing Sam Unit Cog Rep res VisAud Mot DecNum 
Ment 
M.-Motor Yes MtrHEye Fig Unit Cog AutoSeg Vis Mot EncRepro Yes 
IX WISC-Arith Ment Sem Syst Cog Rep res Aud Voc AssNum 
WISC-Vocab Ment Sem Unit Cog Rep res Aud Voc DecVocab 
W!SC-DigSp AudPerc S;ym Unit Mem AutoSeg Aud Voc AssMem 
Ment 
WISC-PComp VisPerc Sem Class Cog Repres Vis Voc De oPere 
ExpLing 
Marb-Acc MtrHEye Fig Unit Cog AutoSeg Vis Mot AssRepro 
VisPerc 
X Marb-Meth Yes MtrHEye Fig Unit Cog AutoSeg Vis Mot AssRepro 
VisPerc 
Des-Copy Yes MtrHEye Fig Unit Cog AutoSeg Vis Hot AssRepro 
VisPerc 
~ 
visual perception that utilizes figural content that is ex-
pressed by the subject motorically at the representational 
level. Although this description might appear unwieldy, it 
has the tremendous advantage of functional uniqueness and 
simplicity. Furthermore, it lends itself to cross validation 
because of its systematic definition. T.his is not to say 
that this is the last word but that it would seem to be a 
fruitful beginning for a more careful evaluation of the 
exogenous behavior of mental retardates. 
In Cluster II the factor of learning appeared to dominate 
all of the facets. T.his certainly was an omission of the 
original design of this study. T.hat it is somewhat inde-
pendent of the other clusters is meaningful in that very few 
diagnostic protocols for mentally retarded children include 
such a dimension. 
Cluster III included the control variable of chronologi-
cal age. T.he principal characteristic of this cluster ap-
pears to be its semantic content at the representational 
level. Why it is somewhat independent from Cluster IX which 
is also loaded with these facets is impossible to explain, 
but it is suggestive of a weakness in either the facet design 
or in the testing techniques used. A more remote possibility 
is that there is an underlying significance that might be 
important to an understanding of mentally retarded children. 
Table 6 is the matrix of test-cluster intercorrelations. 
T.hey range from .oo to .85 with a median of .61. It is ap-
parent from this table that the amount of independence is 
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considerably variable from cluster to cluster. MOst of the 
high correlation coefficients are readily explained by re-
ferring to Table 5. For example, Clusters II and VII have 
a correlation of .85 which is explained by the fact that 
they both involve the learning situation, the latter con-
sisting of the last two trials as well as the Mutilated Pic-
tures. For the exogenous clusters I is independent of the 
other three; VI and VIII have a correlation of .70; VIII and 
X of .83; and VI and X of .84. This is certainly not the 
66 
kind of independence that would lead to any categorical de-
cisions but it might be suggestive of moderately different 
kinds of exogenous behavior. Whether there would have been 
more significant independence if the sample had been restricted 
to those subjects with more positive indications of central 
nervous system impairment is an open question that will be 
dealt with indirectly in a later section. 
The question of cluster independence, as vital as it is 
to a study such as this, is a relative one. It is certainly 
not surprising that the matrix of cluster intercorrelations 
is not any more independent. The existence of common variance 
in a battery such as this is well documented. The important 
point to be made here concerns the educational and psychologi-
cal use that can be made of the more and less independent 
clusters. The question of statistical significance is tran-
scended by the pragmatic meaning for the learning process. 
This can be dealt with both in the learning situation by 
varying the content and process of learning, and in the test 
TABLE 6 
Correlation Matrix of Teat-clusters 
·I 1.00 
II .oo 1.00 
III .oo .35 1.00 
IV .oo .80 .23 1.00 
Teat- v .oo .36 .81 .45 1.00 
clusters VI .oo .68 .58 .62 .61 1.00 
VII .oo .85 .52 .70 o53 .84 1.00 
'vrri .oo .70 .32 .80 .41 .70 .68 1.00 
IX .oo .67 .so .77 .52 .81 • 75 .81 1.00 
X .oo .61 .58 .59 .61 .84 .74 .83 .79 1.oo 
I II III IV v VI VII VIII IX X 
Test-clusters 
construction situation by developing tests that more ef-
fectively isolate independent factors of intellectual and 
perceptual ability. 
Ph'&a'e: II 
Analysis of Subject-clusters 
Six subject-clusters, including fifty-nine of the sixty-
six subjects 1n this study, were extracted from the 66 X 66 
matrix of subject intercorrelations. Table 7 consists of the 
standard "z" score means of each of the subject-clusters for 
each of the forty-three tests and sub-tests. These are ar-
ranged by test-clusters as described in Phase I, above. In 
addition, the "z" score means of the seven unclassified sub-
jects are similarly listed. The number of subjects in each 
cluster is also indicated. In this way inter-subject-cluster 
variability on each of the tests and intra-subject-cluster 
variability within each of the teat-clusters is brought into 
relief. This points out several things about the efficiency 
of this kind of design. It is easily seen from a perusal of 
this Table how the original 43 X 66 teat-apace has been re-
duced to a more efficient 6 X 10 cluster-apace. Within each 
of the test-cluster X subject-cluster cells, there is distinct 
homogeneity both with respect to sign and magnitude. Further-
more, because of the cluster analytical technique employed, 
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it can be assumed that this condition is more or less maximized 
and that it represents a more or leas unique solution to the 
problem. The analysis included several replications with 
varied criteria for clustering in order to make sure that 
TABLE 7 
Mean z Scores for Subject-clusters 
- - - -· 
TeSt- Su1i3eot-c!usters 
Cluster Test A B c D E F 0* 
N•8 N•4 N-6 N•14 N-6 N-21 N•7 
Prog Mat Tot ~39 ;;~10 ;;1~19 ;.;~46 ~14 ~57 ;;~26 
Prog Mat Ab ~29 -~46 ..;1;34 .;~46 ~17 ;72 ;;;30 
I Prog Mat B ~57 ~18 ;; ~77 -.38 ~04 ~27 .,;,~19 
WISe Block .46 -.07 ~·~76 ~~36 -.48 .51 -.22 
Learn l ~64 -1;03 -1;01 ;;;45 ;22 ~48 ;28 
II Learn 2 · ;oo ;.;1~36 ;; ;91 ;;;30 ~36 S5 ;3Q 
Learn Err -.43 -1.28 -1.28 ~~43 .32 .53 .21 
Chron Age ;47 ~39 ;oo -;20 ;;S1 -.o4 S5 
Peabody ~17 ;; ~17 .;.1~17 ;25 ;;.59 ~.34 ;17 
III PMA Verbal ~19 - ~09 .;.1;67 ..;.~09 .;oe .54 .;;10 
WISCS:im .51 ;.; ;u .:. ;94 .:.;46 -;40 ;6o .:.~24 
WISC PArr .47 - .41 -1.0.3 -.29 -.58 .77 -.64 
. 
Lsarn Time -;o8 .,;,1;17 - ;47 -;10 ;12 ;47 -~15 
Learn Inci ;22 .:.1;17 - ;87 ;o3 ~22 ;4o .;.~31 
IV PMA Perc ;70 .:.1;21 -1.51 -~13 ;,36 so -~31 
WISC Cod .78 -1.21 -1.14 -.21 -.14 .64 -so 
Lang Syll ~10 ;24 .,;, .92 -;26 .;.;24 ;.34 ;27 
v Lang Phras -;23 ~4.3 -1;28 .12 .;;36 .54 -;44 
WISC Info • .32 .15 -1.13 -.35 -.61 .56 .o5 
Note-Abbreviations for tests are underlined and in alphabetical order in Table 1. 
liO: Other includes subjects that did net fit into any of the six subject-clusters. 
(Table continued on next page.) 
0\ 
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TABLE 7 (Continued) 
Test- SUSJect-c!usters 
Cluster Test I B c D E F 0* 
N•B N•4 N-6 N•14 N•6 N-21 N•7 
Des Mem ~43 - ~26 -1~30 -.26 -~35 .61 ~00 
DesRR .43 -· ~05 -1.55 -.16 .17 ~44 -~34 
VI PMA. Space .20 -.~6o -1~66 -~10 -~16 ~58 ~16 
Prog Mat A ~07 ~14 ~83 -~32 ~14 .4o -~15 
WISC Comp .33 - ~40 -1~27 -~47 ~12 ~74 -~44 
WISC ObA.ss .51 
- .54 ~1.40 -.36 -.35 .61 -.04 
lA!Iarn 3 -.10 
- .34 -1~42 -~44 ~07 ;68 .37 
VII Learn 4 .oo 
- ~76 -lS5 .;~23 ~03 ~66 ~36 
Mut Pict .15 
- .54 -.80 -.69 .02 .19 -.17 
Marb Speed .43 -1.33 -.44 -.12 -.81 .49 .15 
VIII Spiral .57 -1.77 - .60 -.27 .64 .33 .24 
WISC Cod • 78 -1.21 -1.14 -.21 -.14 .64 -.50 
Trail A .44 -1.02 -1.57 .26 -.69 .69 -.47 
Trail B .67 
- .93 - .93 -.49 -.93 . l.ll -.oa 
lang Gest .29 
- .64 -1.02 .32 .10 .28 -.64 
PMA Quant .30 
- .73 -1.70 -.o8 .41 .54 -.25 
IX PMA Motor .19 -1.33 - .76 .13 .25 .44 -.44 
WISC Arith .54 - .41 -1.04 -.11 
-· 74 .65 -.61 WISC Vocab .30 - .42 -1.19 -.32 .18 .54 -.09 
WISC DigSp .48 - .25 -1.14 -.03 -.55 .65 -.85 
WISC PComp .55 
- .37 - .37 -.37 -.32 .61 -.29 
Marb Ace .33 - .46 -1.73 -.10 .21 .57 -.31 
X Marb Meth .30 
- .63 -1.74 -.09 .o6 .61 -.17 
Des Copy .37 - .37 -1.57 -.22 -.15 .6o ~.07 
~ 
these conditions were satisfied. Of course the only way to 
rigorously determine maximized differences and uniqueness 
would be to use a variety of multivariate techniques and 
rotation procedures on the same data. This was clearly be-
yond the scope of the present investigation. There would be 
serious question as to whether the limited independence of 
both the subject-clusters and test-clusters would Justify 
such a rigorous approach unless the original test-space were 
further refined in terms of the facet design. 
Table 8 presents the intercorrelations of the subJect-
clusters. There is, clearly, a good deal of dependence be-
tween them. This implies a homogeneity of subjects that is 
at odds with what is to be found in classes for the mildly 
mentally retarded which suggests that these tests are fairly 
distant from the learning process as it takes place in the 
classroom. Of course, teachers who have used intelligence 
tests as guides to the placement of mentally retarded chil-
dren have been aware of one phase of this for a considerable 
time. But the inclusion in this battery of instruments that 
test a wide range of intellectual and perceptual abilities 
makes the problem even more acute. There would appear to 
be a rather tragic disparity between what is tested for by 
the psychologist and what is sought after by the teacher. 
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SUbject-
clusters 
TABLE 8 
Correlation Matrix of Subject-clusters 
A 1.00 
B .00 
c .oo 
D .00 
E .00 
F .00 
A 
1.00 
.93 
.79 
.sa 
.78 
1.00 
.58 
.89 
.so 
1.oo 
.67 
.67 
1.00 
.87 
B C D E 
SUbject-clusters 
1.00 
F 
At any rate the independence that does exist might very 
well point the way to the development of tests that are more 
meaningful for educational diagnosis. The shortcomings of 
these tests with respect to the subjects of this study are 
also pointed out by the distribution of means in Table 7. 
Inspection of it reveals that there are thirty-seven means 
that are negatively greater than unity and none that are 
positively greater than unity. This indicates the kinds of 
skewed distributions that Yates (1954) described. But to 
assume that this is solely a genotypic phenomenon unrelated 
to the makeup of the tests is to do violence to basic test 
theory. It would be safer and, perhaps, more rewarding to 
assume that it is partly due to the utilization of instru-
ments that don't fulfill the function for which they should 
be intended, to meaningfully distribute children along a 
continuum. When the distributions are seriously skewed, it 
can be inferred that there is a good deal that isn't being 
measured. 
Because of the small numbers of subjects in several of 
the subject-clusters and the relatively great magnitude of 
their intercorrelatione, groups of subject-clusters were 
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developed in the following way. As B and C were the most 
highly correlated clusters, they were considered together, 
and as D was the most independent cluster, with the exception 
of A, it was separated from the rest. As indicated in Table 
7, there is some justification for considering 0 with Band 
C and for grouping A, E and F together. In this way the six 
clusters and the 0 group were divided into three groups of 
subject-clusters! A, E, and F with thirty-five subjects; 
B, C~ and 0 with seventeen subjects; and D with fourteen 
subjects. This threefold division will be used in Phases 
III, IV and V in order to examine the relationship between 
the subject-clusters and relevant antecedent variables. 
Phase III 
Relationship between Subject-clusters and 
·Teachers' Ratings of Classroom Behavior 
The Children's Rating Scale was given to two teachers 
or each subject in order to get a contemporary measure of 
classroom behavior. Table 9 presents a. list of the scales, 
their intercorrelations, their stability coefficients and 
the results of subject-cluster chi square analyses for each 
of the ten scales. 
In previous applications of this Scale, no reliability 
or stability figures have been indicated. It was, therefore, 
thought.necessary to compute stability coefficients of cor-
relations between the two ratings on each subject. These 
are reproduced in column ll of Table 9. The fact that seven 
of the ten were not statistically significant from zero is 
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TABLE 9 
Iatercorre1ation Matrix, Stability Coefficients, and Subjec~luster Chi S~res 
VA 6 
-..-.. --
-· 
-v 
Diaenaiell8 2 3 I. 5 6 7 8 9 
1. Illdependence or Action .38 o37 118 -.31. .36 118 -o~.~. -.1.3 
2. Self Regard na .38 na .57 na na 
~. Sonaitivity to Adult D=•nils 118 na na na ... 33 
~- Ability to Postpone Gratification na .57 .47. na 
5. Affection loocl.s ns DB .36 
6. PriDl'7 Statue na na 
7. Frooclca !rom Anxiety ol.l. 
~- Attention leads 
~- Socialisation 
tLO• Hyperacti"''ity 
lot~tab Coer: Stability coefficient of correlatioD between two raters 
ns: lot statistically significant. 
*: Lenl of significance, p 11!1 .05 
**: 1eTel of eigniticance, p;;: .01 
na 
na 
ns 
.39 
na 
.43 
.49 
Stab 
Coat 
a u 
.42 na 
.42 na 
118 na 
o47 .44 
na na 
.54 .u 
na na 
n• ns 
ns .51 
.u 
-
Chi 
Square 
12 
na 
118 
** 
ns 
na 
* 
.. 
u 
* 
ne 
-~ 
~ 
explained by an indeterminable combination of the unrelia-
bility of the scales and the instability of the subjects 
from situation to situation. The reasons for further analy-
sis of this Scale rest on intuitive grounds. In the first 
place, the teachers' anecdotal reports about the subjects 
of this study clearly indicated that the relationship of 
any one subject to any two teachers was inclined to be ex-
tremely variable. Often two reports on the same child were 
unrecognizable. Therefore it was reasoned that low inter-
rater correlations were probably v.ery much related to a fac-
tor of subject instability. Secondly and following, it was 
felt that this factor of instability could be utilized by 
creating a score of disparity for each subject and analyzing 
it as a separate variable. Thirdly, by combining the ratings 
of the two teachers, the only subjects who would receive 
extreme scores would be those who had received extreme ratings 
from both teachers. The subjects with extreme ratings could 
then be said to be a group that behaved uniformly in an ex-
treme way. 
The intercorrelation matrix of the combined scores are 
shown in Table 9. It shows that some correlation coefficients 
barely achieve statistical significance but that over half 
of them do not. This suggests either the unreliability of 
a poor scale or the independence of a good one. 
The group of subject-clusters described in the previous 
section were used as the basis for chi square tests on each 
of the ten dimensions of the Rating Scale and an additional 
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score derived from the number of disparate ratings that 
were given by two raters for the same subject. The only 
significant results obtained were, as indicated in column 
12 of Table 9, on "Sensitivity to Adult Demands," "Primary 
Status," and "Socialization." 
In order to more completely explore the meaning of 
these results, Table 10 was constructed to show the per-
centages of subjects in each of the groups of subject-
clusters that scored extremely low on the items of the 
Scale and on the disparity score. 
TABLE 10 
Percentages of Subjects in Groups of Subject-clusters 
Receiving Extreme Ratings 
Groups Scale Dimensions 
of Disparate 
Subject- Ratings 
clusters 1 2 3 4 5 6 7 8 9 10 
B,C, and 0 47 11 06 59 24 53 29 35 18 24 53 
A,E, and F 14 46 34 34 74 40 43 57 29 20 57 
D 14 36 43 71 35 71 43 35 29 14 35 
The distributions of Table 10 suggest that there is 
an interesting pattern of overlap between the groups of clus-
tars on the various scales. Five of the scales show the 
second and third groups to be close together, and three show 
the first and third, and two the first and second. With a 
more carefully constructed scale and a somewhat larger group, 
such differences might prove to be quite meaningful. 
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Phase IV 
Relationship between Subject-clusters and 
Family Background Variables 
Ohi square analyses were performed on a.to m.of the 
case history variables listed in Chapter III and which were 
further described in the first section of this Chapter. 
These included factors relating to the derivation of the 
family and to the condition of the subject's home as re-
ported by a school caseworker. None of these analyses 
reached statistical significance. The background of the 
subject can be said to be independent of the subject-clusters 
that were found in this study, 
Phase V 
Relationship between Subject-clusters and 
Neurological Factors 
Three variables were coded from the medical records of 
the subjects: etiology, degree of abnormality of electro-
encephalograms and signs of central nervous system impair-
ment. Although the chi square for etiology vs. groups of 
subject-clusters was insignificant, it was of no little 
TI 
X 
interest that five of the eleven epileptics were in subject-
cluster D. The EEG also produced an insignificant chi square 
when it was analyzed with respect to groups of subject-clusters. 
The third variable, signs of central nervous system impair-
ment, was highly significant (p : .01) with a chi square of 
12.50 with two degrees of freedom. Thus, although the 
various single dimensional criteria were more or less randomly 
distributed throughout the clusters, the multiple criteria 
displayed a regular variability in several of the clusters. 
Interestingly enough, the intuitive grouping of the subject-
clusters referred to in Phase II placed all of the clusters 
in maximally discriminating groups with respect to central 
nervous system impairment. The 0 group was the only one 
misplaced. Table 11 presents this data. 
TABLE 11 
Signs of Central Nervous System Impairment 
in SUbject-clusters 
Groups of Subject-clusters 
B C 0 A E F D Total 
Signs of Yes 3 4 3 
Central Nervous 
System Impairment No 1 2 4 
3 1 7 
5 5 14 
12 
2 
33 
33 
Inspection of Table 7 on page :J shows that subject-
clusters A, E, and F have the largest number of scores in 
a positive manifold and this is especially true with regard 
to the exogenous test-clusters I, VI, VIII, and X. It is 
also interesting to note that the overlap groups of false 
negatives and false positives are considerable, both being 
in the neighborhood or thirty per cent, when the first and 
third clusters are combined into one exogenous group. 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary 
A stratified random sample of sixty-six educable retarded 
children were selected from the population of a state training 
school for the mentally retarded. They were given a battery 
of tests and subtests which included forty-three measures of 
intellectual and perceptual performance. Included in the test 
space were tests of general intelligence, visual and auditory 
perception, motor reproduction, learning and language. These 
tests have been used with children of similar abilities and 
most of them have been used successfully in research which has 
attempted to distinguish groups of retarded brain-damaged and 
non-brain-damaged children. The tests were selected in terms 
of a three dimensional facet design that consisted of ability 
domains, mental processes and language processes. This design 
was used 1n order to assure the comprehensiveness of the bat-
tery, to provide a framework for analysis and to facilitate 
the interpretation of results 1n terms of curricular planning. 
Subjects included children between the ages of eight and 
eighteen who were in daily attendance in educable classes. 
The medical histories of half of the subjects showed fairly 
definite signs of central nervous system impairment. Three-
fourths of the subjects came from culturally deprived environ-
ments. 
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~e inter-correlation matrices of subjects and of tests 
were cluster-analyzed and the derived clusters were interpreted 
in terms ot the facet design used in the selection of tests. 
~e inter-subject cluster relationship was examined in terms 
of teachers' ratings of classroom behavior, family background. 
and neurological variables. 
Ot the ten test-clusters derived, four consisted princi-
pally of exogenous tests. ~is was in general agreement with 
the recent research literature which has come more and more to 
support the contention that exogenous behavior is not a unitary 
phenomenon. ~ese clusters otter an empirical base for examin-
ing the dimensions of exogenous behavior. Generally, all of 
the clusters supported the test selection design because of 
their facet homogeneity. ~s is especially meaningful for 
the psychologist and the educator as it provides a basis for 
comprehensive diagnosis and specific therapy. A serious reser-
vation was implicit in the fairly high cluster intercorrela-
tions which suggest that the dimensions of the test space are 
probably exaggerated and that more appropriate tests would 
probably further delimit the test space. 
Six subject-clusters were obtained from the analysis. 
~e mean test scores of the subjects in each of the clusters 
were compared in order to interpret the performance of each 
of the subject-clusters on each or the test-clusters. Two 
or the clusters were, for the most part, in the positive mani-
fold, one was a mixed manifold, and the remaining three were 
in the negative manifold. Such a breakdown is meaningful tor 
the correlating of diagnostic procedures and curricular prac-
tices. 
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!he manifold patterning ot the subject-clusters and their 
inter-correlation matrix suggested that the subject-clusters 
could be grouped into three super-clusters in order to analyze 
the relationship between test behavior and various antecedent 
variables. The ratings of the subjects' behavior by their 
teachers were generally not related to the cluster separation 
of subjects. Subjects' backgrounds were independent of the 
subjects' performances on this battery of tests. or the neuro-
logical factors considered, the only one that showed a sig-
nificant relationship to super-cluster membership was a com-
bined variable of central nervous system impairment that di-
vided the sample into two equal groups. This was highly sig-
nificant and was generally expected because of the nature of 
the tests used and the sample of subjects. Subjects with signs 
of central nervous system impairment who did well on exogenous 
tests plus those without impairment who did poorly on these 
tests consisted of thirty percent of the sample. 
!his study was an exploration of a comprehensive diag-
nostic analytical approach to the intell~ctual and perceptual 
impairment of educable retarded children. The technique used 
was useful in isolating clusters of tests and subjects; the 
former would be useful in designing curricula to deal with 
the specific problems of retarded children and the latter 
would facilitate the placing of these children into fairly 
homogeneous groups. 
Implications and Suggestions for Further Research 
!he design of this study was extremely useful in describ-
ing the multivariate test behavior of this particular sample 
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of subJects. It lends itself to meaningful replication in 
future studies because of the explicitness with which the test-
clusters have been operationally defined. And most important, 
it gives the educator of retarded children a place to begin in 
tr,ying to figure out more useful diagnostic techniques. The 
facet design has obvious curricular implications for the simple 
reason that curricula can be designed, selected, and evaluated 
in much the same way that this test battery was. Then the re-
sulting curricula can serve as validating material for the 
future development of diagnostic procedures. The battery can 
be systematically varied according to the demonstrated needs 
of educators and in light of theoretical advances in the study 
of intellectual and perceptual functioning. 
The test-clusters obtained pointed out that tests are not 
always what they seem to be. In any particular sample there 
are facets that will dominate others in accounting for the 
variability of the group. This points to a serious criticism 
of diagnostic procedures where the weighting of scores is done 
arbitrarily according to the dictates of a test manual or an 
adding machine and not according to the important characteris-
tics of the sample under consideration. A major outcome of 
this study is the inference that a model for meaningful and 
understandable weighting can only come from the kind of con-
founding that is to be found in a carefully structured facet 
design. The structure can be put to the empirical test much 
as has been done 1n this study. This is, of course, only the 
beginning of the validation process. The next step involves 
curricular applications either 1n the classroom, in the diag-
nostic situation or in the therapeutic situation. These appli-
cations will, in turn, lead to revisions in the facets and, 
consequently, in the tests. And then the cycle completes it-
self for the first time around, anyway. The essential thing 
here is that profundity be not only in the extent of the longi-
tudinal process but along each of its steps. The analysis in 
this study consists of one of the steps and it has been made 
as profound as possible by both the testing procedures employed 
and by the cluster analytical technique used 1n the analysis. 
Specifically, the test-clusters obtained point out the 
need for a carefully structured, hierarchal curriculum that 
pays far more attention to specific intellectual and percep-
tual anomolies and less attention to any particular kinds of 
content. The contradiction between the lack of clearly or-
thogonal clusters and the diversity of behavior that is ap-
parent 1n groups of mentally retarded children underlines the 
need for a considerable amount of structured tutorial work 
which is developed 1n accordance with a diagnostic battery of 
tests similar in comprehensiveness and design to the one used 
1n this study. 
In a tutorial situation the materials and techniques 
could be designed so as to deal with the particular facet com-
binations in which an individual child shows deficiencies. 
Where groups of children display similar deficiencies the 
size of the tutorial situation can be increased. The im-
portant point to be made here is that the size of the teach-
ing unit should be determined by diagnostic considerations 
and not by arbitrary educational principles about class 
sizes for children with certain general characteristics, 
such as low intelligence quotients. 
The contradiction between test results and classroom 
situations suggests the need for the development of tests that 
will more realistically reflect the heterogeneity that exists 
in inter-individual behavior. MOst tests in use today are 
not designed to discriminate individuals at either the top or 
the bottom of their distributions. The result of using these 
tests with such atypical children is reflected by the inter-
test-cluster relationship that was found to exist in this 
study •. Because of the differences that we know exist it would 
be advisable to focus our attention on the differences rather 
than communalities of these clusters. 
The results of this study are comparable to those of one 
done recently on a similar group of mentally retarded children 
in California by Meyers et alo (1961). The battery of tests 
used was very much like the one used in this study although 
it was not as extensive. They also found that etiology and 
sex were not related to performance but they did not break 
etiological groups down into brain-damaged sub-groups, as was 
done in this study with the variable of central nervous system 
impairment. The similarity of test facets between these two 
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studies and the consequent likelihood of meaningful compari-
sons of results is a case in point for the desirability of 
constructing test batteries according to theoretical facet 
designs. 
Although the relationship between classroom behavior 
and subject-cluster membership appeared to be significant, 
there were serious questions about the validity of this con-
clusion because of the extreme amount of instability of the 
ten dimensions of the scale. It would seem, however, that 
if this instability could be more adequately controlled, such 
a relationship would be discernable and would give meaningful 
insights into the relationship between subject-clusters and 
curriculum. Furthermore, this suggests that Gallagher's 
(1960) results showing that this measure of classroom behavior 
significantly discriminated brain-damaged and non-brain-
damaged children might have been contaminated by the presence 
of antecedent variables which he was not able to control. 
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Much of the literature has concentrated on the behavioral 
differences between brain-damaged and non-brain-damaged chil-
dren. ~e results of this study are critical of this approach 
for several reasons. There are clearly different kinds of 
exogenous behavior and, although the existence of signs of 
central nervous system disorder make the association of exoge-
nous behavior and brain damage more probable, there is no way 
of determining what is cause and what is effect. TO place 
children into brain-damaged teaching units has the implicit 
effect of assuming that their behavioral deficiencies can be 
determined and mitigated by homogeneous diagnostic and remedial 
procedures. This and other studies have shown that the over-
lap group is so large and the non-overlap group so heterogene-
ous that this imposition of a neurological criteria on an 
educational situation is untenable. 
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APPENDIX 
Description of Tests* 
Desi~s: After Gallagher's (1957) adaption of Graham 
and Kendall 1s (1946) Memory-for-Designs Test. Subjects were 
shown twenty designs, one at a time, for five seconds and 
were then instructed to draw the design from memory. Then 
subJect was instructed to copy each design in as much time 
as he needed. Three scores were obtained from the two ad-
ministrations; the first was for the memory reproduction, 
the second was for the copying reproduction, and the third 
was for the total number of rotations and reversals in all 
or the reproductions. 
tbnsua~e Facility: After Sievers (1955). Three subtests 
from e D1 ferent181 Language Facility Test were used: 
(1) In the Gesture subtest the subJect was in-
structed to reproduce nine gestural sequences 
executed by the examiner. These consisted of 
increasingly difficult series or hand claps 
and knee pats. 
(2) In the Nonsense Syllable subtest nonsense words 
were given orally to the subject one at a time, 
and he was instructed to repeat them. 
(3) In the Nonsense Phrase subtest subJects were 
asked to repeat sentences containing nonsense 
words. 
~e.rninpj Form board: After Golden (1956). Beven variously 
shape and colored smiill toys were placed on a segmented board 
in front of a box, the front of which was cut out to resemble 
a rormboard. Subject was instructed to place the toys through 
the holes on the front of the box as quickly as possible. 
Four trials were given to each subJect. Five scores of direct 
learning were obtained including the four trial times and the 
total number of errors made. Two scores of incidental learning 
were obtained including the subJect's ability to recall the 
color, placement and order of the toys, and the time necessary 
to recall the toys. 
Marbleboard: After Gallagher's (1957) adaption of Bene-
berg's (l9SO) Marbleboard Test. SubJect was shown eight 
marbleboard designs one at a time and asked to reproduce 
them on a blank marbleboard with marbles supplied for the 
purpose. Scores were obtained for the accuracy of the re-
production, the method used in making the reproduction and 
the total time used 1n making the eight reproductions. 
*Only the less well known test,used in this study are described 
1n this Appendix. 
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MUtilated Pictures: After Jones, Livson and Barbin's 
(1955) adapt!on of Street's (1931) GiJstalt Completion Test. 
Ten mutilated pictures of objects of presumable high interest 
value for children were shown one at a time for periods not 
in excess of thirty seconds. fhe pictures were displayed 
in increasing order of difficulty. Subjects were instructed 
to identity the objects. In order to check for unfamiliarity 
the intact picture was shown if the subject failed the item. 
Scoring was on the basis of the n~ber of correct responses. 
Stiral After-effects: After Price and De abler (1955). 
Subjec was shown a black spiral (720 degrees), rotating at 
78 revolutions per minute, from a distance of six feet. Each 
subject was given four clockwise trials and four counter-
clockwise trials. fhe eight trials were given randomly in 
order to assure the reliability ot a positive response. 
Scoring was dichotomous and was based on whether or not the 
after-effect was clearly expressed by the subject. 
Trail Maki~: After Davids, Goldenberg and Laufer 1 s 
adaption of L'lli1:age 1s (1946) Trail Making Test. Subject 
is instructed to sequentially connect with a pencil line a 
series of numbered circles and, 1n a second part of this 
test, a.seriea of numbered and lettered circles. Scores 
for each of the two parts were on the basis of the number 
of seconds taken to complete the sequence. 
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